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T HE Historical Map of the United States of America, used as the 
cover illustration of this book, represents the development of the 
Electric Light and Power Industry. 



( Data given below is reproduced from panel on back cover) 



1876 — A system of electric lighting by arc lamps perfected by Charles F. 
Brush. 

1879 — High resistance incandescent electric lamp invented by Thomas 
A. Edison. 

1880 — Experimental Central Station operated by Edison at Menlo 
Park, N. J. 

1882 — First commercial central station on Pearl Street, City of New 
York. 

First hydro-electric central station at Appleton, Wisconsin. 

1883 — Three-wire direct current system of electric distribution installed 
at Sunbury, Pennsylvania. 



1884— Sprague Motor introduced. . 

First electric street railway transportation in Cleveland, Ohio. 

1885— National Electric Light Association founded. 

Invention by William Stanley of transformer for alternating 
current. 



First regulating commission, Massachusetts. 

1886 — First commercial lighting system using alternating current oper- 
ated by William Stanley at Great Barrington, Massachusetts. 
George Westinghouse established alternating current plant at 
Buffalo, N. Y. 

1888 — Tesla invented polyphase alternating current motor without 
commutator. 

1891— The first steam railway to electrify part of its line was the Balti- 
more & Ohio Railway at Baltimore, Md. 

1892 — Work started on Niagara Falls Power Plant. 

1893 — The electric flat iron, the first household appliance operated by 
electric current was exhibited at World Fair, Chicago, 111. 

1896— High tension alternating current transmission lines with sub- 
stations for the transformers were introduced. 

1903 — First all turbine central station built in Chicago with 5,000 kw. 
units. 

1906 — Tungsten filament lamp introduced. 

1907 — First modern regulating commission with broad powers — New 
York and Wisconsin. 

1914— Customer ownership started in the territory of the Pacific Gas & 
Electric Co. 

1920 — Federal Water Power Act. 

1922— First Commercial mercury turbine 2,000 kva., Hartford, Conn. 



In the decade following the World War, Electric Light and Power 
Industry enjoyed great growth and prosperity. The period was character- 
ized by the application of the idea of “Superpower” through the inter- 
connection of generating system, by the extension of electric service to 
household appliances on a greater scale, by the advancement of farm 
electrification and by the development of large scale organizations 
through mergers and centralized control. 



While this historical outline covers the major developments in the 
art — between the lines were thousands of inventions that have con- 
tributed mightily toward electrical advancement. It is a significant fact, 
that for each invention which required resistance alloy as an integral 
part the inventor had at his disposal a fully developed dependable 
resistance in the form of “Nichrome.” 
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The Scope of | 

Driver-Harris Alloys 

T HIS catalog is designed to cover the 
properties and characteristics of alloys 
for electrical resistance and electrical heating 
applications. 

The activities of the Driver-Harris organi- 
zation extend to a great many other industries 
which require alloys of unusual qualities made 
to very strict specifications. Years of experi- 
ence have familiarized our staff with the prob- 
lems of resistance to heat, including mechanical 
stresses, oxidation and chemical corrosion 
produced by high temperatures. We are also 
prepared to offer materials to be used in high 
vacuum applications, in spark plug electrodes 
and in many branches of the automotive 
industry. 

In fact, the entire range of industries re- 
quiring high quality castings, bars, rods, sheet, 
strip, strand and wire, is served with products 
manufactured in the various mills of the 
Driver-Harris Company. 

The facilities of the Driver-Harris Company 
comprise highest types of modern equipment, 
including both arc and induction electric melt- 
ing furnaces, hot rolling mills, complete foun- 
dry, steam hammers, cold rolling sheet and 
strip mills, wire drawing equipment, insulating 
machinery, heater cord machinery and research 
laboratories — all under the supervision of a 
thorough staff of engineers and metallurgists. 

Manufacturing plants are located in Har- 
rison, New Jersey; Morristown, New Jersey; 
Manchester, England; Gassicourt, France; 
and Torino, Italy. 

The Driver-Harris Company also maintains 
branch offices at General Motors Building, 

Detroit; 562 West Randolph Street, Chicago, 
and 7016 Euclid Avenue, Cleveland. In the 
Chicago Branch ample stocks are available for 
immediate service to customers. 
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Driver-Harris Alloys 




Nicbrome 




Xifjh T&ryDeraticre SenAce 



T HE application of electrical energy to industrial heat- 
ing has so many advantages that the field for electric 
heating apparatus includes the entire industrial world, there 
being scarcely a manufacturing plant that does not require 
accurate and automatically-controlled heating equipment 
which means electric heat. 

The modern home, where convenience and refinement are 
the prime considerations, also requires high grade electrical 
cooking and heating appliances. 

To provide a resistor material that will endure the high 
temperatures necessary for the satisfactory operation of 
electric furnaces, ovens, heaters, ranges and special appli- 
ances is a difficult metallurgical problem. 
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“Nichrome” IV (Karma), the most recent development 
of the Driver-Harris Company, is a super nickelchrome 
resistance alloy and is specially made for this high tempera- 
ture service. It will effectively resist oxidation at tempera- 
tures up to 1150° C. (2102° F.). 

This super-nickelchrome alloy is made of the purest nickel 
and chromium available. The induction furnace melting 
process used exclusively by the Driver-Harris Company in 
making this product, inhibits the formation of oxide in- 
clusions and all other contaminations. 

Special processes during the successive stages of manu- 
facture insure, in the finished product, the high quality 
inherent in the metal because of the selection of raw materials 
and the melting operation. 

Rigid inspections and tests are applied at each step of the 
manufacture to insure “Nichrome” IV fulfilling the demands 
encountered in heavy duty heating apparatus, operating at 
high temperatures for long periods. 



in these electric furnaces 
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Driver-Harris Alloys 



Nichrome IV 

The Super Nickelchrome Wire 



Specific resistance 650 ohms per circular mil-foot at 20°C. (68°F.). 
For temperature resistance chart see page 13. 



Factors to be used in determining resistance at 
elevated temperatures . 



Temp. Cent 

Temp. Fahr 


20 

68 


100 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600 

1112 


700 

1292 


800 

1472 


900 

1652 


1000° 

1832 


Resis. in Ohms 


1 000 


1 005 


1.025 


1 040 


1 049 


1 053 


1.048 


1.044 


1 046 


1.055 


1.058 



No. 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms 
Per Ft. 
at 20°C. 
(68°F.) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Pound 
Bare Wire 


List Price 
Per 
Pound 
Bare Wire 


1 


289 


.0077 


239.0 


4.32 


.033 


$4.05 


2 


258 


.0097 


190.0 


5.40 


.052 


4.05 


3 


229 


.0123 


150.0 


6.88 


.085 


4.05 


4 


204 


.0156 


119 0 


8.65 


.134 


4.05 


5 


.182 


.0196 


95 0 


10.9 


.214 


4.05 


6 


162 


.0247 


72.0 


13.7 


.363 


4.05 


7 


144 


.0313 


59.0 


17.4 


. 545 


4.05 


8 


. 128 


.0396 


47.0 


22.0 


.871 


4.05 


9 


114 


.0501 


37.6 


27.8 


1 39 


4.11 


10 


.102 


.0624 


29 2 


34 7 


2 17 


4.17 


11 


091 


.0784 


23.7 


43 6 


3.42 


4.23 


12 


081 


.0990 


18.8 


55.0 


5.45 


4.32 


13 


.072 


.1253 


14.8 


69.5 


8 71 


4.41 


14 


064 


.1586 


11.7 


88.0 


13 9 


4.50 


15 


.057 


2000 


9.3 


111 


22 2 


4 . 59 


16 


.051 


.2499 


7.45 


139 


34.7 


4.68 


17 


.045 


.3209 


5.73 


178 


57.1 


4.80 


18 


.040 


.4062 


4.57 


225 


91.4 


4.95 


19 


036 


.5015 


3.70 


279 


140 


5.18 


20 


.032 


.6347 


2 93 


352 


223 


5 . 40 


21 


.0285 


.8002 


2 32 


444 


355 


5.70 


22 


.0253 


1 015 


1.83 


563 


571 


6. 15 


23 


0226 


1 272 


1.46 


708 


901 


6 . 60 


24 


.020 


1 625 


1.15 


903 


1,511 


7.20 


25 


.0179 


2 028 


0.91 


1,130 


2,291 


7.80 


26 


.0159 


2.571 


0.72 


1,425 


3.663 


8.40 


27 


0142 


3 223 


0 58 


1,790 


5,769 


9 00 


28 


.0126 


4 094 


0.46 


2,280 


9,334 


9 60 


29 


.0113 


5 090 


0.365 


2,830 


14,400 


10 20 


30 


.010 


6 500 


0.286 


3,600 


23,400 


10 80 


31 


.0089 


8.206 


0 226 


4,550 


37,330 


11.40 


32 


008 


10 15 


0.183 


5,630 


57,140 


12.00 


33 


.0071 


12 89 


0.144 


7,150 


92.160 


12.90 


34 


.0063 


16.37 


0.113 


9,100 


148,960 


14.10 


35 


0056 


20 72 


0.090 


11,500 


238,000 


15.75 


36 


.005 


26.00 


0.071 


14,400 


374,400 


18.00 


37 


.0045 


32 09 


0.058 


17,800 


571,000 


21.00 


38 


.004 


40.62 


0.046 


22,500 


914,000 


25.50 


39 


.0035 


53.06 


0.035 


29,500 


1,565,000 


31.50 


40 


.0031 


67.63 


0.026 


37,500 


2,536,000 


39 00 




.00275 


85 95 


.02147 


47,500 


4,082,000 


48.00 




.0025 


104.0 


.01775 


57,700 


6,000,000 


60.00 




.00225 


128 3 


.01437 


71,500 


9.175,000 


75.00 




.002 


162 5 


.01136 


90,000 


14,625,000 


90.00 




.00175 


212 2 


.00769 


117,000 


24,800,000 


112 00 




.0015 


288 8 


.00639 


160,000 


46,200,000 


142 00 



Unless otherwise specified material listed above will be supplied soft temper. 
Prices of Cotton and Silk Covered Wires furnished on request. 



For Electrical Resistance 
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T HOSE industries which utilize heat in the manufacture 
of their products are gradually and steadily turning to 
electricity. 

Electric heat, capable of so many refinements and of such 
accurate control, is essential to many processes. In the suc- 
cessful application of electric heat “Nichrome” is indis- 
pensable. 

Driver-Hams Alloys are found in all parts of the industrial 
world. Only a few installations are illustrated in this catalog, 
but wherever quality is considered for electric heating, there 
“Nichrome” and “Nichrome” IV will be found. 



As the best means of determining quality of their prod- 
ucts, the Driver-Harris Company has used life tests of its 
wires. The extensive use of life tests in the development of 
nickelchrome wire for electric heating necessitated the de- 
velopment of a complete laboratory and methods of testing. 



The Driver-Harris Technical staff will be glad to furnish, 
upon request, further information concerning life tests and 
their services and laboratory facilities are at your disposal. 



Industrial furnace equipped with “Nichrome” IV 
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Driver - Harris Alloys 



Current Temperature Characteristics of 

Nichrome IV 

The Super Nickelchrome Wire 



Showing amperes necessary to produce a given temperature. Applying 
only to straight wires stretched horizontally in free air. 



B . 


Diam . 


200 


300 


400 


500 


600 


700 


800 


900 


1000 


1100 °C 


& 

S. 


in 

Inches 


392 


57 : 


> 


752 


932 


1112 


1292 


1472 


1652 


1832 


2012 °F 


1 


.289 


87.0 


113 




138 




166 




195 


227 




257 




292 




332 




378 




2 


.258 


74 0 


96 


0 


117 




141 




165 


193 




218 




248 




281 




320 




3 


.229 


62 6 


81 


5 


99 


3 


119 




140 


164 




185 




211 




239 




272 




4 


.204 


53 1 


69 


0 


84 


0 


101 




119 


139 




157 




178 




202 




230 




5 


182 


44.5 


58 . 


4 


71 . 


0 


85 . 


3 


101 


117 




133 




151 




171 




195 




6 


.162 


37 6 


49 


4 


60 . 


0 


72 


2 


85 0 


99 


0 


112 




128 




144 




164 




7 


. 144 


32.1 


41 . 


6 


50 . 


8 


61 


0 


72 0 


83 


8 


95 


0 


108 




122 




139 




8 


128 


27.3 


35 


4 


43 


1 


51 . 


9 


61 0 


71 


0 


80 


6 


91 


5 


104 




118 




9 


.114 


23.1 


30 . 


0 


36 


5 


43 


8 


51 6 


60 


0 


68 


0 


77 . 


5 


87 . 


6 


100 




10 


.102 


19.5 


25 . 


4 


30 . 


9 


37 . 


1 


43 7 


51 


0 


57 . 


7 


65 


6 


74 . 


4 


85 




11 


.091 


16 5 


21 


5 


26 


1 


31 


4 


36 9 


43 


0 


48 


6 


55 


3 


62 


6 


71 . 


5 


12 


.081 


14 0 


18 


2 


22 


1 


26 


6 


31 3 


36 . 


5 


41 


3 


47 


0 


53 


2 


60 


8 


13 


.072 


11 8 


15 


3 


18 


2 


22 


5 


26 5 


30 


9 


35 


0 


39 


8 


45 


0 


51 . 


3 


14 


.064 


10.0 


13 


.0 


15 


9 


19 


0 


22 5 


26 


1 


29 


6 


33 


7 


38 


1 


43 


3 


15 


.057 


8 50 


11 


.1 


13 . 


5 


16 


2 


19 C 


22 


2 


25 


1 


28 


5 


32 


3 


36 . 


8 


16 


.051 


7.20 


9 


.40 


11 


4 


13 


.7 


16 2 


18 


8 


21 


4 


24 . 


3 


27 


5 


31 


4 


17 


.045 


6 10 


7 


95 


9 


65 


11 


.6 


13 7 


15 


9 


18 


1 


20 . 


5 


23 


2 


26 


4 


18 


040 


5.18 


6 


.73 


8 


2 " 


9 


85 


11.6 


13 


5 


15 


3 


17 . 


4 


19 


7 


22 


4 


19 


036 


4 37 


5 


.70 


6 


95 


8 


35 


9 85 


11 


4 


12 


9 


14 


7 


16 


7 


19 


0 


20 


032 


3.70 


4 


.80 


5 


85 


7 


.05 


8 30 


9 


70 


10 


9 


12 


4 


14 


1 


16 


1 


21 


0285 


3 13 


4 


07 


4 


95 


5 


95 


7.05 


8 


15 


9 


25 


10 


5 


11 


9 


13 


6 


22 


0253 


2 65 


3 


45 


4 


.20 


5 


05 


5 95 


6 


95 


7 


85 


8 


90 


10 


1 


11 


5 


23 


0226 


2 26 


2 


.84 


3 


57 


4 


30 


5 06 


5 


90 


6 


67 


7 


60 


8 


. 6 C 


9 


3 


24 


.020 


1 91 


2 


.48 


3 


02 


3 


64 


4 27 


4 


97 


5 


63 


6 


40 


7 


25 


8 


2 


25 


0179 


1.62 


2 


.10 


2 


55 


3 


08 


3 64 


4 


23 


4 


80 


5 


45 


6 


.13 


7 


.0 


26 


.0159 


1.37 


1 


.78 


2 


17 


2 


.60 


3 07 


3 


57 


4 


05 


4 


60 


5 


20 


5 


9 


27 


0142 


1.16 


1 


51 


1 


84 


2 


21 


2 61 


3 


04 


3 


.44 


3 


90 


4 


42 


5 


0 


28 


0126 


1 00 


1 


29 


1 


58 


1 


89 


2 23 


2 


60 


2 


94 


3 


35 


3 


89 


4 


4 


29 


.0113 


.86 


1 


.11 


1 


35 


1 


62 


1 92 


2 


23 


2 


52 


2 


95 


3 


25 


3 


70 


30 


.010 


.73 




.95 


1 


.17 


1 


40 


1 65 


1 


92 


2 


17 


2 


.47 


2 


.80 


3 


20 


31 


0089 


.63 




.82 


1 


00 


1 


20 


1.41 


1 


65 


1 


00 

7 


2 


12 


2 


40 


2 


.74 


32 


008 


.54 




.70 




.86 


1 


03 


1 21 


1 


42 


1 


60 


1 


82 


2 


06 


2 


35 


33 


.0071 


.46 




.60 




.74 




.88 


1.04 


1 


21 


1 


37 


1 


56 


1 


.77 


2 


02 


34 


.0063 


.40 




52 




63 




.77 


.90 


1 


04 


1 


18 


1 


34 


1 


52 


1 


73 


35 


.0056 


.34 




.45 




54 




.65 


.77 




.89 


1 


01 


1 


15 


1 


.30 


1 


48 


36 


.005 


.29 


i 


.38 




.47 




.56 


i .66 




.77 




.87 




99 


1 


12 


1 


28 


37 


.0045 


. .25 


i 


.33 




.40 


i 


.48 


.57 




.66 




.75 




.85 




96 


1 


10 


38 


.004 


.21 




.28 




34 




.41 


.49 




.57 




.64 




.73 




.82 




.93 


39 


.0035 


i .18 




24 




.29 


i 


35 


; .41 




.49 




.54 




62 




.70 


i 


.80 


40 


.0031 


.16 




.20 


i 


.25 


i 


.30 


i .35 




.41 




.46 




.53 




.60 


i 


.68 
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Temperature Resistance Chart 

Nichrome IV and Nichrome 
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400 600 800 

TEMPERATURE DEC C 



The temperature coefficient curves of “Nichrome” and “Nichrome” 
IV shown above represent wire slowly cooled from 1000° C., as specified 
by the American Society for Testing Materials. Slight variations from 
this curve may be expected due to variations in methods of annealing 
of different sizes of wire. 



Heat-treating furnace equipped with “ Nichrome ” IV elements 
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Dwyer-Hamis A ujyrs 



Resistance of 

Nichrome IV 

The Super N ickelchrome Ribbon 

Specie Res^tarice 510 ohm- per sc. n£-foc« at 3x0 w F . 

Factors to be ufec n cktermirang rei^scarjce ai eievsicc temper- 
— r^. These ngrrres are giver, as a bass for erxrreenrx cal- 
mbfwK arid represeri average r^a renal as recerved_ 



Gan. 
Tctlj Fate 


2i : >1 2BL SOL 4 X S 0 C« ttiC TH <x ±x 
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Resistance in Ohms Per Foot at 20 F. (6S'C) 
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XJ& 


16 


051 








0S67 


1*425 


3266 


321*1» 


0160 


033 


MOC» 


17 


045 








1*5*45 


>482 


:332 


:C25 


0181 


0151 


8U3 


IS 


040 






106 


1*25 


1&42 


:i54j 


~£xi 


321*4 


0170 


0927 


IS 


036 






130 


HX 


0802 


1B77 


J2?3 


:C25. 


nss 


0141 


ait 


032 






1 5.5 


lfi*l*4 


Ilf'S 


1*425 


3216 


■Car* 


323 


0159 


21 


005 






152 


132 


0761 


1*477 


OQS*' 


3286 


323? 


0178 


22 


ex-; 








114 


185” 


165~ 


l*4lo 


35X2 


325? 


.321 1 


23 


.cas 






IrC 


126 




0801 


1*451 


3361 


0900 


3225 


2a 


0B0 




454 


21’ 


144 


:ic 


0680 


ie:i* 


l*4llS 


3>40 


3255 


2£ 


0179 




465 


242 


161 


114 


ocsi 


1669 


1*455 


1S7S 


3284 


as 


: :5S 




5*46 


2"*3 


181 


ias 


>855 


05*41 


263 


1*427 


-3321 


27 


::42 




€:: 


316 


2115 


144 


086 


0718 


1674 


1*4*’? 




2? 


1125 




66S 


544 


22S 


162 


107 


H81S* 


1647 


0539 


1*41*4 


% 


0113 




7SS 


364 


231 


181 


721 


:^*:a 


*_ 


080 : 


1*451 


30 


0X» ] 


1 736 


65? 


454 


32** 


21*4 


736 


MC 


1IS16 


1681* 


•2610 


31 


QOB 1 


: «e:» 


STS 


487 


36S 


22S 


152 


115 


2916 


0764 


0573 


32 




: iToi 


165 


614 


4:s* 


255 




127 


102 


0890 


0637 


S3 


3071 : 


: 445: 


221 


6552 


461 


as* 


191 


143 


114 


ise- 


•XTS 


34 


CCI63 : 


2 n5 1 


:-— 


*’61' 


521 


324 


215 


161 


72S 


KITS* 


16419 


35 


>166 3 2001 


590 


877 


585 


364 


242 


182 


145 


7214 


19 K* 


36 


005 3 4*21 


736 


983 


655 


40S 


272 


21*4 


163 


36 


102 


37 


>1*45 2 856! 


scs 


: . sc 


726 


455 


332 


226 


161 


151 


13 


3S 


00« 


. 


4r." 


1 22? 


SIS 


510 


340 


255 


2*4 


I7d> 


127 


as 


0095 


- 9S02 80S 


1 41*4 


536 


5S2 


386 


at 


235 


194 


145 


40 


GOBI 


5 61* j 3 


171 


1 585 


1 05* 


65S 


43S 


329 


265 


.229 


364 



Arier ctre :X xrvttff-XJsioxir by i cohok or _l*t AmrvAi, Szocty :7r Tttciaj 
V > - **~ .- r * v : r\_ziL _x i i ii i j— | >i a ’•mi • »# U 5. Rir-*^ i, :>; jt ’■>» t«e*«- 

•i.r .1 Uim: me JoaHWtifr h ribbxa. la» i ^ roonAai ecgr^ 6e;*n»a* xz^m liie 
r*ux ;c wer i± u taoxaznesE. Knc » C^riy? jess : Tikt. l i rut rerLtnp^ Liv^£ ii*t -rr^.v-g iaL 
wtiaii. £.xe : tii.- vn ea* d lie r£bfr:rr. 

Rir»r»:ir fezes ^ r.r>c 1 « fc b? -32^5 fete uadfcer *_ni ill ritibic. x^rr^'er ~ s * 

^ * nil r:>mi edge*. Tiit rtsifejLajfr oc ribb'ir m*ii rzuzTiC edge* ixix Lu^'-z* a 

riuz erf « i±J: ix -. rurimeas jess : tm 15 to 1 if rfeini ucec oc i craaf aczxj;® « 6*7 jess 
: !iix i trot rtrti-.iartf- -iriiljt tiirwe s^se* »lacx tiive * rtiaz :c wri±± ix liiixsatesi crttiitr 
ifawti 15 lc 1 irt ctJicxJucec or * craa*-*eLixit erf 1?*£ jcss :iax & ztbc rec^V. 

I AthfTW'ur i;<v . y-x nucr-x. hm&d 4tbmm<e mmD hr mmpplMtid m+f. tm^rr. 
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Feet Per Pound of Nichrome IV 

The Super Nickelchrome Ribbon 



Thickness 



Width — Inches 



B & 
S. 


Ins. 


16 


V6 


X 


% 


X 


% 


X 


y* 


X 


1 


10 


.102 










11.6 


7.1 


5 3 


4.2 


3.5 


2.6 


11 


.091 










13.3 


8.2 


6.1 


4.9 


4.1 


3.0 


12 


.081 










14.5 


9.1 


6.7 


5.4 


4.5 


3 4 


13 


.072 










16.3 


10.2 


7.6 


6.0 


5.0 


3.8 


14 


.064 








24.5 


18 


11.4 


8.5 


6.8 


5.7 


4.3 


15 


.057 








25.8 


20.2 


13 


9.7 


7.7 


6.4 


4.8 


16 


.051 








31 


22.8 


14.5 


10.8 


8.7 


7.3 


5.4 


17 


.045 








35 


25.7 


16.5 


12 3 


9.9 


7.9 


6.2 


18 


.040 






59 4 


38.6 


28.4 


18.4 


13 8 


11 


9.1 


6.9 


19 


.036 






65 


42 3 


31.5 


20 3 


15 3 


12.2 


10 2 


7.6 


20 


.032 






73.7 


48 


35.8 


23 2 


17.4 


13 9 


11.5 


8.7 


21 


.0285 






80.5 


53 5 


40 


25.9 


19 4 


15 5 


13 


9.7 


22 


.0253 






92 6 


60.7 


45 3 


29 5 


22 1 


17.7 


14.7 


11 


23 


.0226 






101 


66.9 


48.8 


32 5 


24.4 


19.6 


16 3 


12 2 


24 


.020 




237 


115 


75 3 


55 3 


36 8 


27 5 


22 1 


18.4 


13.8 


25 


.0179 




265 


129 


82.7 


62.1 


41.4 


31.1 


24.7 


20.7 


15.5 


26 


.0159 




295 


143 


92 6 


69.5 


46.4 


34.8 


27.8 


23 2 


17.4 


27 


.0142 




326 


160 


103 


77.9 


52 


38 9 


31 


25 9 


19.3 


28 


0126 




366 


179 


117 


88.5 


58 2 


44 2 


35 4 


29 5 


22 


29 


.0113 




407 


196 


131 


97.8 


65.4 


48.8 


39 1 


32 5 


24.4 


30 


.010 


950 


457 


221 


147 


111 


73.7 


55 3 


44.2 


36.8 


27.6 


31 


.0089 


1070 


512 


248 


159 


127 


79 2 


63 5 


50 8 


42 4 


31.8 


32 


.0080 


1180 


571 


277 


185 


141 


92.3 


71 


56.5 


47 


35 2 


33 


.0071 


1310 


636 


312 


206 


159 


104 


80 


63 6 


53 


39.8 


34 


.0063 


1470 


716 


351 


234 


180 


117 


89.8 


71.7 


59.8 


45 


35 


.0056 


1670 


804 


402 


268 


201 


134 


100 


80 2 


67 


50.1 


36 


.0050 


1830 


884 


442 


295 


221 


147 


110 


88.5 


73.5 


55.2 


37 


.0045 


1980 


960 


480 


320 


240 


160 


120 


96 


80 


60 


38 


.0040 


2260 


1105 


551 


369 


276 


184 


138 


111 


92 


68.5 


39 


.0035 


2590 


1262 


631 


421 


316 


211 


158 


126 


105 


79 


40 


.0031 


2910 


1425 


712 


474 


356 


237 


178 


142 


119 


88.4 



Unless otherwise specified material listed above will be supplied soft temper. 




Pit type furnace with “ Nichrome ” IV elements 



1 
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Driyer-Harris Alloys 



List Price Per Pound of Nichrome IV 

The Super Nickelchrome Ribbon 



Thickness 
H . & S. Inches 



24 



40 



020 

0179 

0159 

0142 

0120 

0113 

010 

0089 

008 

0071 

0063 

0056 

005 

UM5 

004 

axis 

axu 



Width — Inches 



$6 30 
6 45 
6 60 
6 75 
6 90 



$6 15 
6 30 
6 45 
6 60 
6 75 



$19 20 
20 10 

21 00 
22 50 

24 00 

25 50 
27 75 

30 75 
34 50 



$11 70 
12 00 
12 30 

12 90 

13 50 

14 40 

15 30 

16 20 
17 40 

19 20 
21 75 



7 50 


7 05 


6 90 


7 80 


7 20 


7 05 


8 10 


7 35 


7 20 


B 1 1 


7 50 


7 35 


8 70 


7 80 


7 65 



9 00 
9 30 
9 75 
10 50 
12 00 

15 00 
18 00 



8 25 

8 70 

9 30 
9 90 

10 80 

13 50 
16 50 



^ to 1 



$6 

6 

6 

6 

6 



8 10 

8 85 

9 60 
10 50 

12 a> 

15 00 
18 00 



- 

9 

10 

12 





SPECIAL 


SIZES 






Thickness 

Inches 


Width 
4 to 2*4" 


Thickness 

Inches 


Width 
4 to 24 




' * 


$5 10 


050 


$o 25 




090 


5 10 


040 


5 40 




060 


5 10 


030 


5 70 




070 


5 10 


020 


6 00 




060 


5 10 









\ K. ' ' ' 

Unless otherwise specified material listed above will be supplied soft temper. 

Typtcal he at as u «h “N’ ichrotmt" anil “Nichrome" 1\ elements 
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Hot Rolled Nichrome IV 

( For tolerances see page 55 ) 



Strip 

Specific resistance 510 ohms per square mil-foot. Since the cross sections 
are not true rectangles because of the rounded comers, the resist- 
ance figures in this table are 8% above the theoretical rectangular 
section. Approximate weight per cubic inch 0.31 lb. 



Size 


Ohms 


Weight 


List Price 


Inches 


Per Foot 


Per Foot 


Per Pound 


y 8 x ■ ioo 


.0082 


.21 




Vs x . 125 


.0046 


.374 / 




1 y 8 x .125 


.0035 


.490 V 




1 y 8 x . 125 


.0024 


.720 { 


$4.05 


2 y 8 x y 6 


.00126 


1.36 \ 




4 x X 


.00049 


3.5 ; 





Rounds and Squares 

The unit of weight is 0.31 lb. per cu. in. In the case of 1" squares and 
smaller, the rounded comers will decrease the weight and increase the 
resistance per foot by about 3%. On larger squares, the error is approxi- 
mately 6%. The following table is on this basis. 



ROUNDS 


SQUARES 


Size 


Ohms 


Weight 


List 

Priro Po r 


Size 


Ohms 


Weight 


List 

Dri r*r\ Pny- 


Inches 


Per Foot 


Per Foot 




Pound 


Inches 


Per Foot 


Per Foot 


rilLc ICl 

Pound 


X 


.010 


.172 




$3.60 


x 


.0078 


.22 


$3.60 


He 


.0067 


.257 




3.60 


He 


.005 


.344 


3.60 


X 


.0044 


.390 




3.60 


y 8 


.0035 


.491 


3.60 


He 


.0032 


.537 




3.60 


He 


.0026 


.661 


3.60 


X 


.0025 


.690 




4.05 


X 


.0020 


.860 


4.05 


y 8 


.0016 


1.07 




4.05 


Hs 


.00125 


1.37 


4.05 


X 


.0011 


1.56 




4.05 


X 


.00087 


1.98 


4.05 


i 


.0006 


2.86 




4.05 


1 


.00049 


3.5 


4.05 


IX 


.000493 


3.69 














IX 


.000400 


4.56 














\y s 


.000330 


5.52 




► o' 










IX 


.000277 


6.57 




2.0 
O 3 
3 











For prices of Hexagons and Octagons use list prices of Squares. 
Unless otherwise specified material listed above will be supplied soft 
temper. 
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Driver-Harjus Alloys 



The Electric Range 

T HOUSANDS of electric ranges have been sold in years 
past and thousands more will be sold during the coming 
years The convenience and cleanliness of electric heat and 
the quality and tastiness of food prepared electrically are 
recognized factors and the time is coming when every 
modem home will be equipped with an electric range 
together with cord-attached appliances. "Nichrome I\„ 
the super nickelchrome resistor, is doing its part to make 
the electric range a reliable and useful adjunct to the 
electrical home. 




Migh i ?ei*!jD^£L£zcre Servxx 



CooJun? of one of Chicago's largest hotels in nhich 






r*i i 





















Driver-Harris Alloys 






Suggestions on Design of 
Nichrome IV Heating Elements 

The Super Nickelchrome Wire 



The table below gives size of "Nichrome " IN suggested for a given 
number of watts at 110 volts. The sizes selected are those which will 
operate at approximately 1700= F. in open coils and are suitable for 
radiant heaters, range units, etc. 



110 Volt Circuit 



Watts 


Amperes 


B. &: S. Size 


Ohms F 


Length 


300 

325 

350 

375 

400 


2 72 

2 95 

3 2 
34 
3 64 


25 

24 

24 

24 

23 


37 6 
34 7 
31 6 
30 1 
28 1 


19 Ft. 
22 

20 
19 
22 


4 Ins- 

5 

5 

6 
10 


425 

450 

475 

500 

525 


3.87 
4 10 
4 32 
4 55 
4 77 


23 

22 

22 

22 

22 


26 4 
25 0 
23 7 
22 5 
21 5 


21 

25 

24 

23 

22 


5 

7 

4 

0 

0 


550 

575 

600 

625 

650 


5.0 
5 23 
5 46 
5 67 
5 91 


21 

21 

21 

21 

20 


20 5 
19 6 
18 7 
18 0 
17 3 


26 

25 

24 

23 

28 


7 

6 

4 

5 
5 


075 


6 15 


20 


16 6 


27 


3 


700 


6 36 


20 


16 1 


26 


5 


725 


6 58 


20 


15 6 


25 


7 


750 


6 82 


20 


15.0 


24 


7 


775 


7 04 


19 


14 5 


30 


0 


800 


7 26 


19 


14 1 


29 


0 


850 


7 72 


19 


13 3 


27 


5 


900 


8 17 


19 


12 5 


25 


10 


950 


8 63 


19 


11 9 


24 


6 


1000 


9 06 


18 


11 3 


29 


2 



For other voltages divide the number of watts required at that voltage 
by the voltage factor below. Select the nearest number of watts in the 110 
volt table, multiply the length in 110 volt table by voltage factor. Sup- 
pose a device will require 550 watts and the supply voltage is 150. Factor 
for 150 volts i; 1.36 and i - = 405 watts. Nearest value in 110 volt table is 
400 and would require No. 23 wire. This size should be used on 150 
volts but length should be 21 ' x 1.36 or 28'7". 



Voltage Factors on Basis of 110 Volts 



Voltage 


100 


120 


150 


200 


220 


240 


32 


Factor 


91 


1.09 


1 36 


1 82 


2.0 


2.18 


0.29 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMIIIIII 



^ "• mu 



Each electrical alloy covered by this data 
book has its special advantages in certain 
specific uses. These uses are briefly outlined, 
but are intended as a general guide only. 

The data which will enable engineers to 
establish a working basis for the practical 
application of these alloys are given in the 
various tables and charts. 

The values given in the tables throughout 
the catalog are average values and are subject 
to the usual manufacturing tolerances which 
vary for the different alloys. We will be pleased 
to supply tolerances for specific materials upon 
application. 

The following names are registered Trade 
Marks applying solely to alloy products, de- 
scribed in this catalog, made by the Driver- 
Harris Company. The right to these names, 
therefore, belongs exclusively to the Driver- 
Harris Company: 

NICHROME IV — The Super Nickelchrome wire made 
for long exposure to extremely high 
temperatures. 

NICHROME — The Nickelchrome wire universally 
used for portable electric heating de- 
— _ vices. 

COMET — For general use at medium high tempera- 
tures. 

ADVANCE — The resistance wire, so well-known for 
extreme accuracy and dependability, that 
it is the standard for thermo couples. 

LUCERO — An alloy developed to overcome the ob- 
jectionable characteristics of German Sil- 
ver. 

MAGNO — A manganese nickel alloy developed for 
Spark Plug Electrodes and Ignition pur- 
poses. 



riiMimmimmmHiiimiHMMHMiiimimmiiiiiiiiiniiiHiimmmiHmmMiimiiiiHHiiiiiiiMMimmiiMmmimiiiHimiiiiimiiiimiiiufiniiiiimiiiiiMiiMHiimiiiiimiiMmiiMiHin 



mmnniuiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiimiiimiiiiiiii 
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Driver-Harris Alloys 









Mcfor®>me 

— the great name in appliance heating 

N ICHROME” (Calido), which has become synony- 
mous with electrical resistance throughout the 
world, is the standard of quality recognized by eminent 
engineers in the electrical industry. 

The Driver-Harris Company is the originator of 
“Nichrome” and has been manufacturing this special alloy 
for nearly a generation. 

Because the increasing demands and rigid specifications 
of the trade have been satisfied with “Nichrome”, it has 
won universal approval. In fact, Nichrome quality is so 
definitely established that many of the leading manufacturers 



The electric iron is the backbone of the appliance 
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and distributors assure their customers by advertising mat- 
ter and labels that their applicances have genuine ‘ ‘Nichrome’ ’ 
heating elements. 

This alloy resists oxidation and is non-corrosive. It is 
giving entire satisfaction as the electrical heating element 
material in millions of high grade appliances throughout 
the world. 

“Nichrome” has a wide range of application in heating 
devices operating up to 900° C. (1652° F.), which includes 
all the cord-attached domestic appliances. 

It is also used in general applications such as radio 
rheostats and potentiometers, high resistance rheostats, 
industrial rheostats, dipping baskets, woven wire mesh, etc. 
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Driver-Harris Alloys 



Nichrome Resistance Wire 

Specific resistance 675 ohms per circular mil-foot at 20 C. 68 F . For 
temperature res istance chart see page 2o. 

F actors to be used in determining resistance at 
elexated tem per attires 



Temp. Cent 20 100 200 

Temp Fahr 68 212 592 



500 400 

5 72 752 



500 600 
952 1112 



700 S00 900 

1292 14 ”2 1652 



1000 

1552 



R«is«»n« in Ohms 1 000 1 00b 1 0I!9 1 <H7 1 057 1 072 1 077 1 1 OS* 1 0K[ 



¥ 

& 

S- 

1 

2 

3 

4 

5 



8 

9 

10 

11 

12 

13 

14 
b 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



Diam. 

in 

Inches 



Ohms 
Per Fi- 
at 20“C- 
68 C F. 



Weight 

Per 

1000 Ft- 
Bare W ire 
Pounds 



Feet 

Per Pound 
Bare Wire 



Ohms 
Per Pound 
Bare \\ ire 



List Price 
Per 
Pound 
Bare Wire 



289 


0061 


231 0 


258 


0101 


184 0 


229 


0128 


145 0 


2»4 


0162 


115 0 


182 


0203 


92 0 



4 33 

5 43 

6 90 
8 TO 

10 9 



162 


0257 


73 0 


144 


0325 


57 0 


1285 


0408 


45 0 


114 


0519 


36 0 


102 


0649 


29 0 



091 


.0815 


23 0 


081 


102 


18 0 


072 


130 


14 0 


064 


164 


110 


057 


207 


9 2 



43 5 
55 6 
69 9 
88 5 
109 



035 

054 

090 

139 

218 



3 52 
5 67 
9 08 
14 51 
22 5 



S2 70 
2 70 
2 TO 
2 TO 
2 TO 



13 7 


356 


2 70 


17 5 


560 


2 70 


22 2 


910 


2 70 


27 8 


1 44 


2 74 


34 5 


2 20 


2 78 



2 82 
2 88 

2 94 

3 00 
3 06 



.051 

045 

040 

036 

032 


259 

333 

421 

520 

659 


7 2 
5 6 
4 42 
3 58 
2 83 


139 

179 

226 

279 

353 


36 0 
59 6 
9d 1 
145 
232 


3 12 
3 20 
3 30 
3 45 
3 60 


0285 


831 


2 24 


446 


370 


3 80 


0253 


1 055 


1 77 


a65 


590 


4 10 


0226 


1 321 


1 41 


709 


936 


4 40 


0201 


1 670 


1 12 


893 


1.491 


4 80 


0179 


2 106 


89 


1.123 


2.365 


5 20 



26 

27 

29 

30 


0159 

0142 

0126 

0113 

0100 


2 669 

3 347 

4 251 

5 286 

6 750 


■msa 

& 

i I 


1.429 

1.786 

2.273 

2.857 

3.623 


3.814 
5.9. * 
9662 
15.102 
24.455 


5 60 

6 00 

6 40 
6 80 

7 20 


31 


0089 


8 521 


299 


4.566 


33.906 


7 60 


32 


0080 


10 546 


177 


5.650 


59.584 


8 00 


33 


0071 


13 390 


139 


7.194 


96327 


8 60 


34 


0063 


17 006 


no 


9.C91 


154.601 


9 40 


35 


0056 


2! 524 


087 


11.490 


247310 


10 50 



35 

37 

33 

39 

40 


0060 

0045 

0040 

035 

0031 


27 COO 
33 333 
42 187 
55 ICG 
70 239 


069 

(fib 

045 

034 

025 


14.490 

17.860 

22.229 

29.410 

40.000 


331330 
595327 
937 395 

1.620.500 

2.809.500 


12 00 
14 00 
17 00 
21 00 
26 00 




0P275 


89 256 


021 


47.600 


4348.600 


32 00 




0025 


108 000 


017 


58.900 


6361300 


40 00 




00225 


133 333 


014 


71.500 


9.533.000 


50 00 




i102 


168 750 


Oil 


91.000 


15.356.000 


60 00 






220 408 


006 


125.000 


27.551.000 


75 00 




0015 


300 000 


C06 


166.666 


50.000.000 


95 00 



Prices of Cotton and Silk Covered \\ ires furnished on request. 
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Temperature Resistance Chart 

Nichrome and Nichrome IV 




The temperature coefficient curves of “Nichrome” and “Nichrome” 
IV shown above represent wire slowly cooled from 1000°C., as specified 
by the American Society for Testing Materials. Slight variations from 
this curve may be expected due to variations in methods of annealing 
of different sizes of wire. 



Typical classes of percolators equipped with “ Nichrome ** 
and “Nichrome” IV 
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Driver-Harris Alloys 



Current Temperature Characteristics of 

Nichrome Resistance Wire 

Showing amperes necessary for a given temperature. Applying only to 
straight wires stretched horizontally in free air. 



No . I 
B . 

& 

S. 


Diam . 

in 


100 


200 


300 


400 


500 


600 


700 


800 


900 ° C . 


In - - 
ches 


212 


392 


572 


752 


932 


1112 


1292 


1472 : 


1652 ° F . 


1 

2 

3 

4 

5 


289 

258 

229 

.204 

.182 


> 4 .2 
15.9 
18 9 

5 3 .0 

28.0 


100. 0 

84.5 

71.5 

60.6 
51.4 


L 36.0 1 

L 15.0 1 

97.5 1 

82.6 ] 
70.0 


L 69.0 2 

L 43.0 1 

L 21.5 1 

L 03.0 
87.0 1 


501.0 2 
L 70.0 1 

L 44 .0 1 

L 22.0 1 

L 03.0 1 


525.0 2 

L 91.0 2 

L 62.0 1 

L 37.0 1 

116. 0 1 


554.0 2 

515.0 2 

L 82.0 2 

L 54.0 1 

L 30.0 1 


580.0 2 

537.0 2 

501.0 2 

L 70.0 ] 

L 44.0 1 


508.0 

561.0 

521.0 
L 87.0 
L 58.0 


6 

7 

8 
9 

10 


.162 

.144 

.1285 

.114 

.102 


23.8 
20 2 
17.1 
14.5 
12 3 


43.5 
36 8 
31 2 

26.4 

22.4 


59.4 

50.3 

42.6 
36.1 

30.6 


73.7 
62.5 

53.0 

44.8 

38.0 


87.4 

74.0 
62.6 

53.0 
44.8 


98.7 

83.7 
71.0 
60 0 
51.2 


L 10.0 
93 5 : 

79.2 
67.1 
57.0 


122. 0 
L 04.0 
87.6 
74.3 
63.1 


L 34.0 
113 0 
96 2 
81.5 
68.8 


11 

12 

13 

14 

15 


.091 

.081 

.072 

.064 

.057 


10.4 

8.80 

7.45 

6.31 

5.35 


19 0 
16.1 
13.6 
11.5 
9.77 


25.9 
22 0 
18.6 
15.8 
13.4 


32.2 

27.3 
23.1 

19.6 

16.6 


38.0 

32.1 

27.2 
23 0 
19.5 


43.4 
36.8 
31.0 
26 2 
22 3 


48.3 

40.8 
34.6 

29.3 

24.8 


53.5 

45.3 

38.4 

32.4 

27.6 


58.3 
49 4 
41.9 
35.5 
30 2 


16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


.051 

.045 

.040 

.036 

.032 


4.54 
3.85 
3 26 
2.76 
2.32 


8.28 

7.02 

5.95 

5.04 

4.27 


11.35 

9.60 

8.13 

6.88 

5.83 


14.1 
12.0 

10.1 
8.60 
7.30 


16.5 

14.0 
11.8 

10.1 
8.53 


18.9 

16.0 

13.6 

11.55 

9.70 


21.0 

17.8 
15.1 

12.8 
10.85 


23.4 

19.8 

16.8 
14.2 
12.0 


25 6 
21.7 
18.4 
15.6 
13.2 


.0285 

.0254 

0226 

.0201 

.0179 


1.97 

1.67 

1.42 

1.20 

1.02 


3.62 

3.07 

2.60 

2.20 

1.86 


4.94 

4.18 

3.54 
3.00 

2.54 


6.17 
5.23 
4.43 
3.75 

3.18 


7.23 

6.13 

5.19 

4.40 

3.73 


8.21 

6.96 

5.90 

5.00 

4.25 


9.20 

7.80 

6.61 

5.60 

4.67 


10.2 
8.65 
7.33 
6 20 
5.27 


11.2 

9.46 

8.02 

6.80 

5.76 


.0159 

.0142 

.0126 

0113 

.0100 


.865 

.734 

.622 

.527 

.447 


1.58 

1.34 

1.13 

.960 

.814 


2.15 
1.82 
1 54 
1 305 
1.105 


2.70 

2.28 

1.85 

1.57 

1.33 


3.16 
2.68 
2 27 
1.93 
1 64 


3.61 
3.06 
2 62 
2 22 
1.89 


3.96 

3.36 

2.86 

2.45 

2.08 


4.47 
3.80 
3 23 
2.71 
2.30 


4.88 

4.13 

3.50 

2.97 

2.52 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


0089 

.0080 

.0071 

0063 

0056 


i .378 
i .321 
.272 
; .231 

» .196 


.680 
.577 
.490 
.416 
i .353 


i .935 

.791 
i .670 

i .567 

! .480 


1.13 

.955 
i .809 

.685 
l .580 


1.39 
1.18 
• 1 00 
i .849 

i .720 


1.60 
1.36 
1.15 
.980 
i .830 


1.77 
1.50 
1 28 
> 1.06 
) .90 


1 95 
1.66 
1.41 
1.18 
1.00 


2.14 

1.81 

1.53 

1.29 

1.09 


005 C 

.0045 

.0040 

.0035 

.0030 


I .166 

► .141 

) . 12 C 

, .101 
) .085 


i .306 

.254 

) .216 

.185 
> .155 


> .406 

l .344 

i .291 

5 .246 

> . 20 £ 


; .491 

l .416 

.352 
i 298 

* .252 


.611 

i .518 

i . 44 C 

l .372 

5 .316 


.704 
1 .597 

) .507 

} .436 

> 3 fc 


l .765 

r .650 

f .552 

) .467 

I .396 


> .850 

) .721 

5 .612 

r .517 

> 43 < 


) .924 

.783 
5 .663 

r .566 

) .480 




. 00271 ; 

.0025 

. 0022 ' 

.002 

. 0017 ' 


) . 07 C 

. 06 C 
> .056 

.042 
3 . 03 ' 


) .126 

) . 10 ' 

) .091 

5 . 07 *: 

3 .062 


3 .171 

3 .145 

[ .122 

1 .102 

5 . 08 ' 


L 

> 

\ 














.0015 

. 0012 ' 

.001 


03 ( 
3 02 ( 

. 01 ' 


) .052 

) . 03 $ 

3 . 02 ! 


5 .071 

S .051 

3 . 03 ! 


L 

L 
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Resistance of Nichrome Ribbon 



Specific resistance 530 ohms per square mil-foot at 20°C. (68°F.). 



Factors to be used in determining resistance at elevated temper- 
atures. These figures are given as a basis for engineering cal- 
culations and represent average material as received. 



Temp. Cent 


20 

68 


100 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600 

1112 


700 

1292 


800 

1472 


900 

1652 


Temp. Fahr 




Resis. in Ohm 


1.000 


1.006 


1.029 


1.047 


1.057 


1.072 


1.077 


1.082 


1.088 


1.095 



Resistance in Ohms Per Foot at 20° C. (68° F.) 



Thickness 










Width 


— Inches 








B. 

& 

S. 


In- 

ches 


Ms 


Me 


X 


Me 


X 


% 




v% 


X 


1 


10 


.102 










.0221 


.0138 


.0104 


.0083 


.0069 


.0052 


11 


.091 










.0247 


.0155 


.0116 


.0093 


.0078 


.0058 


12 


. 081 










.0278 


.0174 


.0131 


.0104 


.0087 


.0065 


13 


.072 










.0313 


.0196 


.0147 


.0117 


.0098 


.0074 


14 


.064 








.0469 


.0352 


.0221 


.0166 


.0133 


.0110 


.0083 


15 


.057 








.0527 


.0395 


.0248 


.0186 


.0148 


.0124 


.0093 


16 


.051 








.0589 


.0442 


.0277 


.0208 


.0166 


.0138 


.0104 


17 


.045 








.0668 


.0501 


.0314 


.0235 


.0188 


.0157 


0118 


18 


.040 






.112 


.0751 


.0563 


.0353 


.0265 


.0212 


.0177 


.0133 


19 


. 036 






.125 


.0835 


.0626 


.0392 


.0294 


.0235 


.0196 


0147 


20 


.032 






.140 


.0939 


.0704 


.0442 


.0331 


.0265 


.0221 


.0166 


21 


.0285 






.158 


.105 


.0791 


.0496 


.0372 


.0297 


.0248 


.0186 


22 


. 0253 






.178 


.118 


.0891 


.0559 


.0419 


.0335 


.0279 


.0209 


23 


.0226 






.199 


.133 


.0938 


.0625 


.0469 


.0375 


.0313 


.0235 


24 


.020 




.451 


.225 


.150 


.106 


.0707 


.0530 


.0424 


.0353 


0265 


25 


.0179 




. 503 


.251 


.168 


.118 


.0789 


.0592 


.0474 


.0395 


.0296 


26 


.0159 




.567 


.283 


.189 


.133 


.0889 


.0666 


.0533 


.0444 


.0333 


27 


.0142 




.635 


.317 


.211 


.149 


.100 


.075 


.060 


.050 


037 


28 


.0126 




.715 


.357 


238 


.168 


.112 


.084 


.067 


.056 


.042 


29 


.0113 




.798 


.399 


.301 


.188 


.125 


.094 


.075 


063 


047 


30 


.010 


1.80 


.902 


.451 


.340 


.212 


.141 


.106 


.085 


.071 


.053 


31 


.0089 


2 02 


1.01 


.506 


.382 


.239 


.159 


.119 


.095 


.079 


.060 


32 


.008 


2 25 


1 12 


.638 


.425 


.265 


.177 


.133 


.106 


.088 


.067 


33 


.0071 


2.54 


1.27 


.719 


.479 


.298 


.199 


.149 


.119 


. 100 


.075 


34 


.0063 


2.86 


1.43 


.810 


.540 


.336 


224 


.168 


.135 


112 


084 


35 


.0056 


3 22 


1.61 


.912 


.608 


.378 


252 


.189 


.151 


.126 


.095 


36 


.005 


3.60 


1.80 


1.02 


.681 


.424 


.283 


.212 


.170 


141 


. 106 


37 


.0045 


4.00 


2.00 


1.13 


.756 


.471 


.314 


.236 


.188 


.157 


.118 


38 


.004 


4.51 


2.55 


1.27 


.851 


.530 


.353 


.265 


.212 


.177 


. 133 


39 


.0035 


5. 15 


2.91 


1 45 


.973 


.606 


.404 


.303 


.242 


.202 


151 


40 


.0031 


5.82 


3 29 


1.65 


1.098 


.684 


.456 


.342 


.274 


.228 


.171 



After careful investigation by a committee of the American Society for Testing 
Materials, working in conjunction with the U. S. Bureau of Standards, it has been 
found that the cross-sectional area of ribbon having rounded edges, depends upon the 
ratio of width to thickness, and is always less than a true rectangle having the maximum 
width and thickness of the ribbon. 

Ribbon sizes X" and Me" by .0253 and thicker and all ribbon narrower than Me" is 
rolled with round edges. The resistance of ribbon with round edges and having a ratio of 
width to thickness less than 15 to 1 is calculated on a cross section of 6% less than a 
true rectangle, while those sizes which have a ratio of width to thickness greater than 
15 to 1 are calculated on a cross-section of 17% less than a true rectangle. 



Unless otherwise specified material listed above will be supplied soft temper. 
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Driver-Harris Alloys 



List Price Per Pound of 



Nichrome Resistance Ribbon 



Thickness 


Width — Inches 






No. 

B. & S. 


Inches 




V6 


Me 


y% 


% 


M to 2 


24 

25 

26 

27 

28 


.020 

.018 

.016 

.0142 

.0126 






$4.30 
4 40 
4 50 
4 60 
4.80 


$4 20 
4 30 
4.40 
4.50 
4.60 


$4.10 

4.20 

4.30 

4.40 

4.50 


$4.00 

4.10 

4.20 

4.30 

4.40 


29 

30 

31 

32 

33 


.0113 

.010 

.0089 

.008 

.0071 


$12 80 
13 40 


$7.80 
8 00 
8 20 
8.60 


5.00 
5.20 
5.40 
5 60 
5.80 


4.70 
4.80 
4.90 
5 00 
5 20 


4.60 
4.70 
4.80 
4 90 
5.10 


4.50 
4 60 
4.80 
5 00 
5.20 


34 

35 

36 

37 

38 


.0063 

.0056 

.005 

.0045 

.004 


14.00 

15.00 
16 00 
17 00 
18.50 


9.00 
9.60 
10 20 
10.80 
11.60 


6 00 
6 20 
6.50 
7 00 
8.00 


5.50 
5.80 
6 20 
6 60 
7.20 


5.40 
5.90 

6.40 
7.00 
8.00 


5.60 
6 20 

7.00 

8.00 


39 

40 


.0035 

.003 


20.50 
23 (X) 


12 80 
14.50 


10.00 
12 00 


9 00 
11.00 


10.00 

12.00 





SPECIAL SIZES 



Thickness 

Inches 


Width 
W to 2%" 


Thickness 

Inches 


Width 
W to 2%" 


.100 

.090 


$3.40 

3.40 


.050 

.040 


$3 50 
3.60 


080 


3.40 


.030 


3.80 


i070 


3 40 


.020 


4.00 


.060 


3.40 








Prices of “Nichrome” Ribbon of special dimensions furnished on request. 
Unless otherwise specified material listed above will be supplied soft temper. 



A variety of waffle irons with “Nichrome” and “Nichrome” IV elements 
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Hot Rolled Nichrome 

( For tolerances see page 55 ) 



Strip 

Specific resistance 530 ohms per square mil- foot. Since the cross sections 
are not true rectangles because of the rounded comers, the resistance 
figures in this table are 8% above the theoretical rectangular 
section. Approximate weight per cubic inch 0.3 lb. 



Thick- 

ness 

Inches 


Resistance, Ohms Per Foot 


Approximate Weight 
Per Foot 

Figures are based on true 
rectangular sections at 
0.3 lb. per cu. in. 


List 

Price 

Per 

Pound 


Width — Inches 




Width— 


Inches 




1 


K 


X 


1 


IK 


2 


K 


X 


1 


IK 


2 


K 




.00155 


.00116 


.000776 


.000582 




1.35 


1.80 


2.70 


3 60 






Me 


.00266 


.00178 


.00133 


000888 


.000666 


.79 


1.17 


1 58 


2 34 


3 16 






K 


.00311 


00207 


00155 


00104 


.000776 


67 


1 01 


1 35 


2.05 


2 70 




$2.70 


Me 


.00373 


.00249 


00186 


.00124 


000932 


.56 


.84 


1 12 


1.68 


2 24 






K 


.00466 


.00311 


00233 


.00155 


.00116 


.45 


.67 


.90 


1 35 


1.80 






Me 


00621 


.00414 


00311 


.00207 


.00155 


.34 


.50 


.68 


1 00 


1 36 







Rounds, Squares, Hexagons and Octagons 



The unit of weight is 0.30 lbs. per cu. in. In the case of 1" squares and 
smaller, the rounded comers will decrease the weight and increase the 
resistance per foot by about 3 %. On larger squares, the error is approxi- 
mately 6%. The following table is on this basis. 



Rounds 



Squares 



Size 

Inches 


Weight 
Per Foot 


Ohms 
Per Foot 


List 

Price Per 
Pound 


Size 

Inches 


Weight 
Per Foot 


Ohms 
Per Foot 


List 

Price Per 
Pound 


IK 


6.36 


.000300') 


Prices on 


IK 


5.63 


.000361] 






IK 


5 34 


.000357 l 


Appli- 


IK 


4 53 


.000445 






IK 


4.41 


.000432 f 


cation 


1 


3 60 


.000546 






IK 


3 57 


. 000533 J 




K 


2 74 


.000713 




$2 70 


1 


2 83 


.000675'! 




K 


2.01 


.000971 






X 


1.59 


.00120 l 


$2 70 


K 


1.40 


.001400 






K 


1.12 


.00173 f 




K 


.90 


.002190 






K 


.71 


.00270 J 




Me 


.69 


. 002854 > 






Me 


.54 


.00352 ^) 




K 


.51 


.003885 


> 


2.70 


K 


.40 


.00480 L 


$2.40 


Me 


.35 


.005595 






Me 


.28 


.00691 f 




K 


.22 


008742^ 






K 


.18 


.01080 J 















For Prices of Hexagons and Octagons use list prices of Squares. 

Nickel, Advance, Comet and other special alloys can be supplied in these shapes 
and sizes. 

Unless otherwise specified material listed above will be supplied soft temper. 
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Driver-Harris Alloys 



Suggestions on Design 
of 

Nichrome Heating Elements 

The tables below give size of “Nichrome” suggested for a given number 
of watts at 110 volts. The sizes are selected to operate at approximately 
1500°F. in open coils and are suitable for electric irons, toasters, hot 
plates, space heaters, etc. 



Nichrome Wire. 110 Volts 



Watts 


Amperes 


B. & S. Size 


Ohms 75° F 


Length 


250 


2 27 


25 


43 6 


21 Ft. 


2 Ins. 


300 


2 72 


24 


36.4 


22 


0 


350 


3.2 


23 


31.0 


24 


0 


400 


3.64 


23 


27 2 


21 


0 


450 


4.10 


22 


24 1 


23 


5 


475 


4 32 


22 


23 0 


22 


4 


500 


4 55 


22 


21.8 


21 


0 


550 


5.0 


21 


19.8 


24 


5 


575 


5 23 


21 


18.9 


23 


2 


600 


5.46 


21 


18.1 


22 


4 


615 


5.6 


20 


17.7 


27 


6 


640 


5 82 


20 


17 0 


26 


6 


660 


6.0 


20 


16 5 


25 


8 


700 


6 36 


20 


15 6 


24 


4 


750 


6.81 


19 


14.5 


28 


5 



Nichrome Ribbon. 110 Volts. l Ae" Width 



Watts 


Amperes 


Thickness 


Ohms 75° F 


Length 


400 


3 64 


.003 


27 2 


9 Ft. 


10 Ins. 


425 


3 87 


.0035 


25 6 


10 


9 


440 


4 00 


.0035 


24 7 


10 


5 


450 


4.1 


.004 


24 1 


11 


7 


475 


4 32 


0045 


22 9 


12 


5 


500 


4.55 


.0045 


21 8 


11 


8 


525 


4.77 


.005 


20 8 


12 


6 


550 


5.0 


.005 


19 8 


11 


11 


575 


5 23 


0056 


18 9 


12 


10 


600 


5 46 


.0056 


18 1 


12 


3 


625 


5.68 


.0063 


17 4 


12 


11 


650 


5 91 


.0071 


16 7 


13 


11 


660 


6 00 


.0071 


16 5 


13 


10 


675 


6 15 


.008 


16.1 


15 


0 


700 


6 36 


.008 


15 6 


14 


7 


750 


6 82 


.0089 


14 5 


15 


1 
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Suggestions on Design 
of 

Nichrome Heating Elements 



For voltages other than 110 divide the number of watts required at 
the given voltage'by the voltage factor below. Select the nearest number 
of watts in the 110 volt table, multiply the length in 110 volt table by 
the voltage factor. Suppose an electric iron takes 550 watts and the 

550 

supply voltage is 100. Factor for 100 volts is .91 and = 605 watts. 

Nearest value in 110 volt table is 600 watts which requires 12' 3" of !4 x 
.0056 “Nichrome’' ribbon. This gives the size to be used on 110 volts, 
but the length should be .91 x 12'3" or 11'2". The winding for 550 watts, 
110 volts would then be 11'2" of !4 x .0056 “Nichrome” ribbon. 



Voltage Factors on Basis of 110 Volts 



Voltage 


100 


120 


150 


200 


220 


240 


32 


















Factor 


.91 


1.09 


1.36 


1.82 


20 


2.18 


0.29 



Element arrangements of “Nichrome ” and “ Nichrome IV 
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No. 95 Alloy 



N O. 95 Alloy is a copper-nickel alloy developed by the 
Driver-Harris Company particularly for use on radio 
rheostats where high earning capacity combined with fairly 
high resistance is essential. 1 

This alloy is melted and processed in the Driver-Hams 
plant with the same care and precision as is given to their 
other highly specialized alloys. 



Commercial and domestic toasters — “ N ichrome ” and ** N ichrome ” IV 
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No. 95 Alloy 

Specific Resistance 95 ohms per circular mil-foot at 20° C. (68° F.). 
Temperature coefficient over the range of 15° to 100° C. (59° to 212° F.) 
is+. 00045 per degree C. Thermal E. M. F. against copper not over .027 
millivolts per degree centigrade between 0° and 100° C. 



No. 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms 
Per Ft. 
at 20° C. 
(68° F.) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Foot 
Bare Wire 


List Price 
Per 
Pound 
Bare Wire 


15 


.057 


.0292 


9.2 


109 


3.18 


$1.48 


16 


.051 


.0365 


7.2 


139 


5.07 


1.51 


17 


.045 


.0469 


5.6 


179 


8.39 


1.55 


18 


.040 


.0593 


4.42 


226 


13.4 


1.60 


19 


.036 


.0733 


. 3.58 


279 


20 4 


1.65 


20 


.032 


.0927 


2.83 


353 


32.7 


1.70 


21 


.0285 


.1169 


2.24 


446 


52.1 


1.75 


22 


.0254 


.1472 


1.77 


565 


83.1 


1.80 


23 


.0226 


.1859 


1.41 


709 


131.8 


1.85 


24 


.0201 


.234 


1.12 


893 


208.9 


1 90 


25 


.0179 


.296 


0 89 


1.123 


332 


2.00 


26 


.0159 


.375 


0.70 


1,429 


535 


2.10 


27 


.0142 


.471 


0.56 


1.786 


841 


2 25 


28 


.0126 


.598 


0.44 


2.273 


1.359 


2 40 


29 


.0113 


.743 


0.35 


2.857 


2.122 


2.55 


30 


.0100 


.950 


0 276 


3.623 


3,440 


2.70 


31 


.0089 


1.199 


0 219 


4.566 


5,470 


2.90 


32 


.0080 


1.484 


0.177 


5.656 


8,390 


3.10 


33 


.0071 


1.884 


0.139 


7.194 


13,500 


3 30 


34 


.0063 


2.393 


0.110 


9.091 


21,750 


3.70 


35 


.0056 


3 029 


0 087 


11.490 


34.800 


4.50 


36 


.0050 


3.800 


0 069 


14.490 


55.000 


5.50 


37 


.0045 


4.691 


0 056 


17.860 


82.000 


7.00 


38 


.0040 


5.937 


0.045 


22.220 


131,900 


9.00 


39 


.0035 


7.755 


0 034 


29.410 


228.000 


12.00 


40 


.0031 


9.885 


0.025 


40,000 


395,000 


16.00 



The Cord is part of 
the appliance — and 
the most evident part 
— give the user good 
Cord. 




A development toward Longer 
Life and Greater Flexibility 
of 

Heater Cord 

TN the electrical field Driver-Harris 
specialization has been solely on 
electrical resistance wire and heater 
cord and its cooperation has been largely 
with the manufacturers of devices who 
have had these problems before them. 

The Driver-Harris Heater Cord is the 
result of many years of research and ex- 
perience. It has been found that the 
manufacture of a heater cord of great 
flexibility and reliability is almost 
wholely the application of the points 
which research and experience develop. 
It is for this reason that Driver-Harris 
Heater Cord is being used by the fore- 
most heating device manufacturers. 

“ Too many quality appliances 
take the blame for poor 
Heater Cord ” 
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Driver-Harris Alloys 



Types 

a Two conductors twisted and braided over all with finishing braid. 

B— Individual conductors covered with a finishing braid and then 

q ^w^ conductors* 3 laid parallel and braided over all with the 

finishing braid. 

Asbestos Construction 

To meet the requirements of various manufacturers our heater cord is 
supplied in various types of asbestos constructions, designated as 

[ °'b— C onductors insulated with rubber, braided with asbestos yam and 

covered with finishing braid. , . , , . 

V— Conductors insulated with rubber, wound with asbestos roving 
and covered with finishing braid. 

Our method of applying roving renders it unnecessary to use cot- 
ton leaders, thereby obtaining maximum insulating qualities. 

$ Conductors insulated with rubber, wound with asbestos yam and 

covered with finishing braid. . , . , , , 

^ Conductors covered with asbestos first then insulated with rubber 

and covered with finishing braid. 



Copper Construction 

Conductors can be supplied in any of the following constructions: 
J— .010 Copper stranded L— .0063 Copper braided 

K— .0063 “ “ M— .005 

N — .005 Copper stranded 



Finish 

Any color or combination of colors can be furnished in the following 
finishes, including combinations of cotton and silk. 

1 — Mercerized cotton 4 Pure Floss Silk 

2— Glazed “ 5— Worsted 

3 Soft “ (peeler) 6 — Rayon 

These designations facilitate ordering, for example: 

No. 18 AVJ— No. 2 and 6 — Black and Green 

This represents the following: 

Size — No. 18 

Type — A (two conductors under one finishing braid) 
Asbestos— V (wound with asbestos roving) 

Copper— J (.010" stranded) 

Finish— 2 and 6 (part glazed cotton and part rayon) 

Color— Black cotton and green rayon 



Marker 

Driver-Harris quality heater cord can be easily identified by a marker 
which consists of two threads, one blue and one white, laid parallel with 
the copper. 

Heater cord is usually furnished in coils of long length. We have facil- 
ities, however, for furnishing cords cut to length with ends finished. 
Orders for finished cords must be accompanied by complete specifications. 



For Electrical Resistance 
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Type Type Type 

ABC 



—a good heater cord increases respect for the appliance. 
D-H cord is the Better Heater Cord. 



J 






Driver-Harris Alloys 



Advance I 

N ICKEL and Copper have been scientifically combined 
in the Driver-Harris alloy “Advance” (Ideal), with 
the result that a resistance material of unusual properties 
and characteristics has been obtained. While this alloy 
finds most important application for industrial and radio 
rheostats, motor starters, etc., it is preeminently useful to 
the manufacturers of measuring instruments and precision 
equipment. . 

Its non-corrosive quality and unvarying resistance with 
changing temperatures over practical ranges has caused 
its selection for these precision purposes. As a matter of 
fact, the change in resistance with change in temperature 
cannot be detected within operating temperatures of the 
applications mentioned above, without the most delicate 
and sensitive laboratory equipment. 

This alloy, prepared by Driver-Harris precision methods, 
is one of the most valuable thermo-electric materials on the 
market for thermo elements. It is used particularly by 
pyrometer manufacturers whose reputations are based upon 
the quality and accuracy of their equipment. 

This material is made to their exact thermo-electric 
specifications and therefore orders for “Advance” for 
thermo-electric purposes should be sent to the pyrometer 
manufacturer whose calibrations are involved. 



Radiators equipped with “Nichrome” or “Advance” 
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Temperature Resistance Chart 

Advance and Lucero 






I 




The above chart shows change in resistance of 1 ohm of wire with 
increasing temperature. 



“Advance” or “’Nichrome” wire are the favorites for heater pads 
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Driver-Harris Alloys 



Advance Resistance Wire 

Specific resistance 294 ohms per circular mil-foot at 20°C. (68°F.). 
The change of resistance with change of temperature is negligible. 
Thermal E. M. F. against copper is approximately 0.043 milli- 
volts per degree Centigrade, between 0 C. and 100 C. hor 
temperature resistance chart see page 39. 



Factors to be used in determining resistance at 
elevated temperatures 



Temp. Centigi ade 

“ Fahrenheit 


20 

68 


100 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600° 

1112° 


Resistance in Ohms 


1 000 


1 002 


1 002 


1.001 


1.005 


1.017 


1.037 



No. 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms 
Per Ft. 
at 20 C. 
(68 F.) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Pound 
Bare Wire 

1 


List Price 
Per 
Pound 
3are Wire 


1 


289 


003 


253.0 


3 95 


.0136 


$1 30 


2 


258 


.004 


201.0 


4 98 


.0217 


1.30 


3 


229 


005 


159 0 


6 29 


.0346 


1.30 


4 


204 


007 


126 0 


7 94 


.0549 


1.30 


5 


182 


.008 


100.0 


10 0 


.0874 


1.30 


g 


162 


011 


79 0 


12.7 


.139 


1.30 


7 


144 


.014 


63.0 


15 9 


.221 


1.30 


8 


1285 


.017 


50 0 


20.0 


.351 


1.30 


q 


114 


.022 


39 0 


25 6 


. 559 


1.32 


10 


.102 


.028 


32 0 


31 3 


.888 


1.34 


11 


091 


.035 


25 0 


40 0 


1.41 


1.36 


12 


081 


.044 


20 0 


50 0 


2 246 


1.39 


13 


.072 


.056 


15.7 


63 7 


3 573 


1.42 


14 


064 


.071 


12.4 


80.6 


5.678 


1 . 45 


15 


.057 


.090 


9.8 


102.0 


9 03 


1.48 


16 


051 


.113 


7.8 


128 0 


14.36 


1.51 


17 


.045 


. 145 


6.2 


161 0 


22 83 


1 . 55 


18 


040 


.184 


4.9 


204 0 


36 29 


1.60 


19 


036 


226 


3.9 


256 0 


57.71 


1 .65 


20 


.032 


287 


3.1 


323 0 


91.74 


1.70 


21 


0285 


.362 


2 5 


400 0 


145 9 


1.75 


22 


0254 


.460 


1 9 


526.0 


232 0 


1 80 


23 


0226 


.575 


1.5 


667.0 


369.0 


1 . 85 


24 


0201 


.725 


1.2 


833 0 


586.6 


1 90 


25 


0179 


.919 


0.97 


1,031.0 


932 9 


2.00 


26 


.0159 


1.162 


0.77 


1.299 0 


1.483 


2.10 


27 


0142 


1 455 


0 61 


1.639 0 


2.358 


2 . 25 


28 


0126 


1 850 


0 48 


2.083 0 


3.749 


2 40 


29 


0113 


2 300 


0 38 


2,632 0 


5.964 


2 . 55 


30 


.0100 


2 940 


0.30 


3.334 0 


9.470 


2.70 


31 


0089 


3 680 


0.24 


4.167.0 


15,075 


2 90 


32 


0080 


4 6(X) 


0.19 


5.263 0 


23,970 


3.10 


33 


0071 


5 830 


0.15 


6.667 0 


38.110 


3 30 


34 


.0063 


7 4(XJ 


0.12 


8.333 0 


60,620 


3.70 


35 


0056 


9 360 


0 095 


10,530 0 


96,340 


4 . 50 


36 


0050 


11 760 


0 076 


13.160 0 


153.240 


5 50 


37 


.0045 


14 550 


0 060 


16.667 0 


243.650 


7.00 


38 


0040 


18 375 


0 047 


21,276 0 


388,360 


9 00 


39 


0035 


24 100 


0 038 


26,316 0 


616.000 


12 00 


40 


.0031 


.30 593 


0.028 


35.714.0 


1,092.500 


16 00 




00275 


'38 888 


0 021 


47.600 0 


1.850.000 


21 00 




0025 


'46 400 


0 017 


58.900.0 


2,730.000 


27.00 




00225 


58.103 


0.014 


71.500 0 


4.150.000 


35 00 




002 


72 500 


0.011 


91.000 0 


6.600.000 


45 00 




00175 


96 078 


0 008 


125.000 0 


12,000,000 


60 00 




0015 


130.666 


0.006 


166.666 0 


21.600.000 


1 80.00 



Unless otherwise specified material listed above will be supplied soft temper. 
Prices of Cotton and Silk Covered Wires furnished on request. 
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Current Temperature Characteristics of 

Advance Resistance Wire 



Showing amperes necessary for a given temperature. Applying only to 
straight wires stretched horizontally in free air. 



No. 

B. & S. 


Diam. 

in 

Inches 


100 


200 


300 


400 


500 


600° C. 


212 


392 


572 


752 


932 


1112° F. 


1 


.289 


82 6 


154.0 


215.0 


268.0 


310.0 


394.0 


2 


.258 


70.0 


130 0 


182.0 


227.0 


263 0 


334 0 


3 


.229 


59 4 


110 0 


154 0 


193 0 


223.0 


283 0 


4 


.204 


50.3 


93 5 


130.0 


164 0 


189.0 


240 0 


5 


.182 


42 6 


79 2 


110.0 


139 0 


160.5 


203.0 


6 


.162 


36 1 


67 1 


93 5 


118 0 


136.0 


172 0 


7 


.144 


30 6 


57.0 


79 2 


100 0 


115.0 


146 0 


8 


.1285 


25 9 


48 3 


67.1 


84 5 


97.5 


124 0 


9 


.114 


22 0 


40 8 


57.0 


71 5 


82.6 


105.0 


10 


.102 


18 6 


34 6 


48.3 


60 6 


70.0 


89 1 


11 


.091 


15 8 


29 3 


40 8 


51 4 


59 4 


75 5 


12 


.081 


13 4 


24 8 


34 6 


43 5 


50.3 


64 0 


13 


.072 


11 35 


21.0 


29 3 


36 8 


42 6 


54 2 


14 


.064 


9 60 


17 8 


24.8 


31.2 


36.1 


45 9 


15 


.057 


8.13 


15 1 


21.0 


26 4 


30.6 


38 9 


16 


.051 


6 88 


12 8 


17.8 


22 4 


25 9 


33 0 


17 


.045 


5 83 


10 85 


15.1 


19 0 


22 0 


28 0 


18 


040 


4 94 


9 20 


12 8 


16.1 


18.6 


23 8 


19 


.036 


4 18 


7 80 


10.85 


13 6 


15.8 


20 2 


20 


032 


3 54 


6 61 


9 20 


11 50 


13 4 


17.1 


21 


.0285 


3 00 


5 60 


7.80 


9 77 


11 35 


14.5 


22 


0254 


2 54 


4 67 


6 61 


8 28 


9 60 


12 3 


23 


0226 


2 15 


3 96 


5 60 


7 02 


8 13 


10 4 


2i 


0201 


1 82 


3 36 


4 67 


5 95 


6 88 


8 80 


25 


.0179 


1 54 


2 86 


3 96 


5 04 


5 83 


7.45 


26 


0159 


1 305 


2 45 


3.36 


4 27 


4 94 


6.31 


27 


0142 


1 105 


2 08 


2 86 


3 62 


4 18 


5 35 


28 


0126 


0 935 


1 77 


2.45 


3 07 


3 54 


4 54 


29 


0113 


0 791 


1 50 


2.08 


2 60 


3 00 


3 85 


30 


0100 


0 670 


1 23 


1.77 


2 20 


2 • i 


3 26 


31 


0089 


0.567 


1 96 


1.50 


1 86 


2 15 


2 76 


32 


0080 


0 480 


0 90 


1 28 


1 58 


1.82 


2 32 


33 


0071 


0 106 


o 765 


1 06 


1 34 


1 54 


1 97 


34 


0063 


0 344 


0 650 


0 90 


1 13 


1 305 


1 67 


35 


0056 


0 291 


0 552 


0.765 


0 960 


1 105 


1 42 


36 


i X )5( ) 


0 246 


0.467 


0 650 


0 81 1 


0 935 


1 20 


37 


0045 


0 208 


0 396 


0 552 


0 660 


0 791 


1 02 


38 


0040 


0 176 


o 33 » 


0 467 


0 577 


0 670 


() so., 


39 


0035 


0 149 


0 284 


0 396 


0 190 


n 567 


0 734 


40 


.0031 


0 126 


0 240 


0 335 


0.416 


0 480 


0 622 
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Driver-Harris Alloys 



Resistance of Advance Ribbon 

Specific resistance 231 ohms per square mil-foot at 20° C. (68°F.). 



Factors to be used in determining resistance at 
elevated temperatures 



Temp. Centigrade 

Temp. Fahrenheit 


20 

68 


J00 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600° 

1112° 




Resistance in Ohms 


1.000 


1.002 


1.002 


1.001 


1.005 


1.017 


1.037 





Resistance in Ohms Per Foot at 20° C. (68° F.) 



Thickness 








Width- 


-Inches 








No. 

B.&S. 


Inches 


Ve" 


y%" 


V' 




Vs 


i/" 

/2 




1" 


14 


.064 












.0072 


.0048 


.0036 


15 


.057 












.0081 


.0054 


.0040 


16 


.051 












.0091 


.0061 


.0045 


17 


.045 












.0103 


.0069 


.0051 


18 


.040 












.0115 


.0077 


.0058 


19 


.036 












.0128 


.0086 


.0064 


20 


.032 


.122 


.0614 


.0409 


.0307 


.0192 


.0144 


.0096 


.0072 


21 


.0285 


.137 


.0689 


.0459 


.0344 


.0216 


.0162 


.0108 


.0081 


22 


.0253 


.155 


.0777 


.0518 


.0388 


.0243 


.0183 


.0122 


.0091 


23 


.0226 


.173 


.0869 


.0579 


.0410 


.0272 


.0204 


.0136 


.0102 


24 


.020 


.196 


.0982 


.0655 


.0450 


.0307 


.0230 


.0154 


.0115 


25 


.0179 


.219 


.1098 


.0732 


.0516 


.0344 


.0258 


.0172 


.0129 


26 


.0159 


247 


.1236 


.0824 


.0580 


.0387 


.0290 


.0194 


.0145 


27 


0142 


.276 


.1384 


.0922 


.0650 


.0435 


.0326 


.0218 


.0163 


28 


.0126 


.312 


.1560 


.104 


.0735 


.0490 


.0367 






29 


.0113 


.347 


.1739 


.131 


.0820 


.0545 


.0410 


• 




30 


.010 


.393 


.1965 


.148 


.0925 


.0616 


.0462 






31 


.0089 


.441 


.2208 


.166 


.1040 


.0693 








32 


.008 


.491 


.2783 


.185 


.1155 


.0770 








33 


.0071 


553 


.3135 


.209 


.1300 


.0870 








34 


.0063 


.624 


.3534 


.235 


.1470 


0989 








35 


.0056 


.702 


.3975 


.265 


.1650 


.1100 








36 


.005 


.786 


.4453 


.296 


.1850 


.1230 








37 


.0045 


.873 


.4947 


.329 


.2060 


.1370 








38 


.004 


1.113 


.5566 


.371 


.2310 


.1540 








39 


.0035 


1.272 


.6361 


.424 


.2640 


.1760 








40 


.0031 


1.436 


.7182 


.478 


.3080 


.2050 









Unless otherwise specified material listed above will be supplied soft temper. 
For weights of this alloy refer to page 62. 
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List Price Per Pound of 

Advance Resistance Ribbon 



Thickness 






Width- 


-Inches 






No. 

B. & S. 


Inches 


^6 


% 






% 


Kto2K" 




.060 


$2 25 


$2.05 


$2.05 


$1.85 


$1.85 


$1.65 




.050 


2 30 


2.10 


2 10 


1.90 


1.90 


1.70 




.040 


2 35 


2.15 


2 15 


1.95 


1.95 


1.75 


20 


.032 


2.40 


2 20 


2 20 


2.00 


2.00 


1.80 


21 


.0285 


2.45 


2 25 


2 25 


2.05 


2 05 


1.85 


22 


.0253 


2 50 


2 30 


2 30 


2 10 


2 10 


1.90 


23 


.0226 


2 55 


2.35 


2.35 


2 15 


2 15 


1.95 


24 


.0201 


2 60 


2.40 


2 40 


2.20 


2 20 


2 00 


25 


.0179 


2 70 


2.50 


2 50 


2 30 


2.30 


2 05 


26 


.0159 


2.80 


2.60 


2 60 


2.40 


2.40 


2.10 


27 


.0142 


2.90 


2 70 


2.70 


2.50 


2.50 


2.20 


28 


.0126 


3 00 


2.80 


2 80 


2.60 


2.60 


2.30 


29 


.0113 


3.10 


2.90 


2.90 


2.70 


2.70 


2.40 


30 


.010 


3 20 


3.00 


3.00 


2.80 


2.80 


2.50 


31 


.0089 


3.30 


3.10 


3.10 


2.90 


2 90 


2.60 


32 


.008 


3.40 


3.20 


3.20 


3.00 


3.00 


2.80 


33 


.0071 


3.50 


3.30 


3.30 


3.20 


3.20 


3 00 


34 


i h >83 


3 70 


3.50 


3 50 


3.40 


3.40 


3 20 


35 


.0056 


3 90 


3.70 


3.70 


3.60 


3.60 


3.40 


36 


.005 


4.20 


4.00 


4.00 


3.90 


3.90 


3.70 


37 


.0045 


4.50 


4.40 


4.40 


4.30 


4.30 


4.20 


38 


.004 


5.10 


5.10 


5.10 


5.00 


5.00 


5.00 


39 

40 


.0035 

.003 


6.10 

7.60 


6.10 

7.60 












Prices of Advance Ribbon of Special Dimensions furnished on request. 
Unless otherwise specified material listed above will be supplied soft temper. 

These rheostats are equipped with “Advance ” 
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Driver-Harris Alloys 




"TUCERO”, an inexpensive Nickel-Copper alloy, has an 
I j ever widening field of application due to its adapt- 
ability for wire and strip requirements where strength and 
non-corrosive characteristics are needed to produce a 
superior product. 

“Lucero”, it will be noted, has a higher specific resistance 
than German or Nickel Silver and is far more permanent. 

As this alloy contains no zinc, it is absolutely reliable 
and will neither break down structurally nor become brittle 



For fashioning metals — 



For Electrical Resistance 
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under repeated heating and cooling. It may be operated 
continuously at temperatures up to 600° C. (1112° F.) 
without oxidation taking place. 

Lucero will take a brilliant luster finish resembling 
platinum. It is widely used by the general trade using wire 
and strip in their product. 

This alloy eliminates the necessity of nickel plating wire 
or strip and has the added advantage of greater strength 
than iron, brass, copper or similar metals. 

“Lucero” frequently finds useful application when a 
non-corrosive spring metal is desired. 



for ttomen “ N ichromc ” and “ N ichrome ” IV 
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Driver-Harris Alloys 



Temperature Resistance Chart 

Lucero and Advance 




The above chart shows change in resistance of 1 ohm of wire with 
increasing temperature. 



T able stores or urills — “ N ichrome ” or “ N ichrome IV ” elements 
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Lucero Resistance Wire 

Specific resistance 256 ohms per circular mil- foot at 20°C. (68°F.). For 
. temperature resistance chart see page 46. 



Factors to be used in determining resistance at 
elevated temperatures 



Temp. Centigrade 20 

Temp. Fahrenheit 68 



100 200 

212 392 



300 

572 



400 

752 



500 600° 

932 1112° 



Resistance in Ohms 



1.000 



1.165 



1.220 



1.257 



1.270 



1.323 



1 363 



No. 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms 
Per Ft. 
at 20°C. 
(68°F.) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Pound 
Bare Wire 


List Price 
Per 
Pound 
Bare Wire 


1 


.289 


.0031 


252. 


3.96 


.0135 




2 


.258 


.0039 


202. 


4.95 


.0210 




3 


.229 


.00495 


159. 


6.30 


.0334 




4 


.204 


.00625 


126. 


7.93 


.053 




5 


.182 


.00785 


100. 


10.0 


.085 




6 


.162 


.0099 


79.5 


12.6 


.135 




7 


.144 


.0125 


62 5 


16.0 


.216 




8 


.128 


.0159 


49 5 


20.2 


.345 


$1 29 


9 


.114 


.020 


38.8 


25.7 


.555 


1.31 


10 


.102 


.025 


31.4 


31.8 


.858 


1.32 


11 


.091 


.0314 


25.0 


40.0 


1.36 


1.33 


12 


.081 


.040 


19.8 


50.4 


2 16 


1.36 


13 


.072 


.050 


15.7 


63.7 


3.44 


1.38 


14 


.064 


.063 


12.4 


82 0 


5.57 


1.40 


15 


.057 


.080 


9.8 


102 


8.77 


1 43 


16 


.051 


.100 


7.8 


128 


13 8 


1.46 


17 


.045 


.128 


6.1 


163 


21 5 


1.49 


18 


.040 


.162 


4.8 


207 


36 2 


1.51 


19 


.036 


.200 


3.9 


256 


55 3 


1.55 


20 


.032 


.254 


3.1 


323 


88.3 


1.60 


21 


.0285 


.320 


2.48 


407 


140 


1.64 


22 


.0253 


.406 


1.94 


515 


225 


1.69 


23 


.0226 


.510 


1.54 


648 


356 


1.73 


24 


.020 


.649 


1.26 


823 


576 


1.79 


25 


.0179 


.811 


.965 


1.035 


905 


1.83 


26 


.0159 


1.03 


.763 


1.310 


1.455 


1.87 


27 


.0142 


1.29 


.610 


1.640 


2.280 


1.90 


28 


.0126 


1 64 


.460 


2,170 


3.840 


1.94 


29 


.0113 


2.04 


.385 


2.600 


5,720 


1.98 


30 


.010 


2.60 


.302 


3.300 


9,240 


2.01 


31 


.0089 


3.28 


.239 


4,175 


14.800 


2 03 


32 


.0080 


4 06 


.194 


5,150 


22.600 


2 09 


33 


.0071 


5.17 


.154 


6,550 


36,500 


2 23 


34 


.0063 


6.56 


.120 


8.330 


59,000 


2 42 


35 


.0056 


8.30 


.095 


10,500 


94,000 


2 59 


36 


.0050 


10.4 


.075 


13.300 


149,000 


3.00 


37 


.0045 


12.8 


.061 


16.300 


225,000 


3 58 


38 


.0040 


16 2 


.048 


20.600 


360.000 


4 68 


39 


.0035 


21 2 


.037 


27.000 


618,000 


6 33 


40 


.0031 


27.1 


.029 


34,500 


1,010,000 


9 49 



Unless otherwise specified material listed above will be supplied soft temper. 
For weights of this material refer to page 61. 

Prices of above material in ribbon form furnished on request. 
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bflaiim^aiimnim 

M ANGANIN is an alloy of copper, manganese and 
nickel. By carefully controlling the manufacture of 
this alloy, it is possible to obtain material with an ex- 
ceedingly low temperature coefficient. When the finished 
material is properly stabilized the resistance of Manganin 
does not change with age. 

The thermal electromotive force against copper is negli- 
gible, which is of importance in minimizing the effect of 
differences in temperature in the electric circuit and makes 
Manganin wire ideal for Wheatstone bridges and other 
precision instruments. 

The principal use of this material is in the form of sheet 
for electrical instrument shunts and wire for precision 
multipliers and standard coils. 

“N ichrome ” and “ N ichrome ” IV are used as the elements in these appliances 



For Electrical Resistance 
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Manganin Resistance Wire 

Specific resistance 290 ohms per circular mil-foot at 20°C. (68°F.). 
Temperature coefficient over the range of 15° to 35°C. (59° to 
95°F.), with the peak of the curve at 25°C. (77°F.), will be 
between .00002 and .000005 per degree C. Thermal 
E.M.F. against copper not over 0.003 millivolts per 
degree centigrade, between 0°C. and 100°C. 



No 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms 
Per Ft. 
at 20°C. 
(68°F.) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Pound 
Bare Wire 


List Price 
Per 
Pound 
Bare Wire 


15 


.057 


.089 


9 2 


109 0 


9.70 


$1.97 


16 


.051 


.110 


7.2 


139.0 


15 29 


2.01 


17 


.045 


.142 


5.6 


179 0 


25 4 


2 07 


18 


.040 


.180 


4.42 


226 0 


40.6 


2.13 


19 


.036 


.218 


3.58 


279.0 


60.82 


2 20 


20 


.032 


.282 


2 83 


353 0 


99 5 


2 27 


21 


.0285 


.356 


2 24 


446.0 


158 


2 33 


22 


.0254 


.452 


1.77 


565 0 


255 


2 40 


23 


.0226 


.567 


1.41 


709.0 


402 


2 47 


24 


.0201 


.717 


1.12 


893 0 


704 


2.53 


25 


.0179 


.905 


0 89 


1,123.0 


1,016 


2 67 


26 


.0159 


1.147 


0.70 


1.429 0 


1,639 


2.80 


27 


.0142 


1.438 


0 56 


1,786 0 


2,568 


3.00 


28 


.0126 


1 825 


0.44 


2.273 0 


4,148 


3.20 


29 


.0113 


2.270 


0.35 


2,857.0 


6,485 


3.40 


30 


.0100 


2 899 


0 276 


3.623 0 


10,503 


3 60 


31 


.0089 


3 661 


0 219 


4.566 0 


16,716 


3.87 


32 


.0080 


4.531 


0 177 


5,656 0 


25 627 


4.13 


33 


.0071 


5 753 


0 139 


7,194 0 


41,387 


4.40 


34 


.0063 


7.304 


0.110 


9,091 0 


66,400 


4 93 


35 


.0056 


9 234 


0.087 


11,490 0 


106,098 


6.00 


36 


.0050 


11.599 


0 069 


14,490 0 


168,069 


7 33 


37 


.0045 


14 352 


0 056 


17.860 0 


256.326 


9 33 


38 


.0040 


18 120 


0.045 


22,220 0 


402 626 


12 00 


39 


.0035 


23 767 


0 034 


29,410.0 


698,987 


16.00 


40 


.0031 


32 220 


0.025 


40,000 0 


1,288,800 


21.33 



Unless otherwise specified material listed above will be supplied soft temper. 

Prices of Cotton and Silk Covered Wires furnished on request. Manganin is also 
furnished in ribbon and strip. 
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D'H Quality 

D RIVER-HARRIS Quality Pure Nickel is supplied in 
round sizes from .001 to heavy machine rods and in 
any dimensions of cold rolled sheet and cold rolled strip up 
to 24 inches wide. 

D-H Quality Pure Nickel represents the maximum re- 
finement of this metal in its purest commercial state and 
is supplied to customers after an accurate study of the 
exact requirements of the trade. The common applications 
of this material are resistance thermometers and various 
parts in incandescent and radio lamp manufacture. D-H 
Quality Pure Nickel is easy to keep clean, immune to rust 
and corrosion with no protective coating to chip or wear 
and therefore lasts indefinitely. It is also used in many 
instances for decorative purposes because of its beautiful 
platinum white color, the finish which it will take, and its 
non-corrosive properties. 

D-H Quality Pure Nickel is particularly close-grained and 
tough and has been applied on many applications purely 
on account of its physical properties. 




A typical installation of “ Nichrome ” in an electric furnace 
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Temperature Resistance Chart 

Pure Nickel Wire 




The above chart shows change in resistance of 1 ohm of wire with 
increasing temperature. 



Continuous brazing furnace equipped with “ N ich^rne** IV elements 
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Pure Nickel Wire 

D/H Quality 

Specific resistance 58 ohms per circular mil-foot at 20°C. <68 C F.). 



Factors to be used in determining resistance at elevated 
temperatures 



Temp. Centigrade 
Temp. Fahrenheit 


20 

68 


100 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600° 

1112° 


Resistance in Ohms 


1.000 


1.35 


2.00 


2.80 


3.70 


4.10 


4.48 



No. 

B. & S. 



6 

7 

8 
9 

10 



11 

12 

13 

14 

15 



16 

17 

18 

19 

20 



21 

22 

23 

24 

25 



26 

27 

28 

29 

30 



31 

32 

33 

34 

35 



36 

37 

38 

39 

40 



Diam. 

in 

Inches 



.289 

.258 

.229 

.204 

182 



.162 

.144 

.1285 

.114 

.102 



.091 

.081 

.072 

.064 

.057 



.051 

.045 

.040 

.036 

.032 



.0285 

.0254 

.0226 

.0201 

.0179 



.0159 

.0142 

.0126 

.0113 

.0100 



.0089 

.0080 

.0071 

.0063 

.0056 



.0050 

.0045 

.0040 

.0035 

.0031 



Ohms 
Per Ft. 
at 20°C. 



.00275 

.0025 

.00225 

.002 

.00175 



.0015 



.000694 

.000871 

.00110 

.00139 

.00175 



.00221 

.00280 

.00354 

.00445 

.00557 



.00700 

.00883 

.01118 

.01415 

.01785 



.02228 

.02864 

.0362 

.0447 

.0566 



.0714 

.0905 

.1135 

.1435 

.1809 



2293 

.2876 

.365 

.454 

.579 



.732 

.905 

1.15 

1.45 

1.84 



2.31 
2.87 
3 62 
4.75 
6.44 



7.66 
9 27 
11.45 
14.49 
18.94 



25.80 



Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 



253.0 

201.0 

159.0 
126 0 

100.0 



79.0 
63 0 

50.0 

39.0 

32.0 



25 0 
20.0 
15.7 
12 4 
9 8 



7.8 
6 2 

4.9 
3 9 
3.1 



2.5 
1.9 

1.5 
12 
0.97 



0 77 
0 61 
0.48 
0 38 
0.30 



0.24 
0.19 
0.15 
0.12 
0 095 



0.076 
0.060 
0.047 
0 038 
0.028 



0 021 
0.017 
0 014 
0.011 
0.008 



0.006 



Feet 

Per Pound 
Bare Wire 



3.95 
4.98 
6.29 
7 94 
10.0 



12.7 
15.9 
20.0 
25 6 
31 3 



40.0 

50.0 
63.7 
80.6 

102 0 



128.0 
161.0 
204.0 
256 0 
323 0 



400 0 
526 0 
667 0 
833 0 
1.031.0 



1.299.0 

1.639.0 

2.083.0 
2,632 0 
3,334 0 



4,167.0 
5.263 0 
6,667 0 
8,333 0 
10,530.0 



13,160.0 
16,667 0 
21,276 0 
26,316 0 
35.714 0 



47,600 0 
58,900 0 
71,500 0 
91,000.0 
125.000 0 



166,666 0 



List Price 
Per Pound 
Bare Wire 



$1.50 

1.50 

1.50 

1.50 

1.50 



1.50 

1.50 

1.50 

1.52 

1.54 



1.56 

1.59 

1.62 

1.65 

1.68 



1.71 

1.75 

1.80 

1.85 

1.90 



1.95 

2.00 

2.05 

2.10 

2.20 



2.30 
2 45 
2.60 
2.75 
2.90 



3.10 
3.30 
3 50 
3.90 
4.70 



5.70 

7.20 

9.20 
12 00 
16.00 



21.00 

27.00 

35.00 

45.00 

60.00 



80.00 



For weights of this material refer to page 61. 

Unless otherwise specified material listed above will be supplied soft temper. 
Prices of Cotton and Silk Covered Wires furnished on request. 

Pure Nickel is also furnished in Ribbon, Strip and Sheet. 

For prices of Manganese Nickel add 5c. net to pure Nickel net. 
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Cold Rolled Pure Nickel 

D-H Quality 

Ribbon, Strip and Sheet 



Ribbon and Strip 



Thickness 



20 

21 

22 

23 

24 

25 

26 



27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 



Width — Inches 



In- 


Hi 


y% 


He 


V* 


5 s 


Vi to 


Thick 


3 to 




7 He 


12 Hi 


18 l li 


ches 












2 3 4 


ness 


4 


to 7 


to 12 


to 18 


to 24 


.060 












$1 85 














.050 












1.90 


.187 


$1.48 


$1 50 


$1 49 


$1 51 


$1.48 


.040 












1 95 


156 


1.48 


1.50 


1 49 


1.51 


1 48 


.032 


$2 60 


$2.40 


$2 40 


$2 20 


$2 20 


2 00 


125 


1.51 


1 55 


1 52 


1 55 


1.53 


.0285 


2 65 


2.45 


2 45 


2 25 


2 25 


2.05 


.102 


1.52 


1 56 


1 53 


1.57 


1.54 


.0253 


2.70 


2 50 


2.50 


2 30 


2 30 


2.10 


.091 


1 53 


1 59 


1.57 


1.60 


1.56 


.0226 


2.75 


2 55 


2.55 


2 35 


2 35 


2.15 


.081 


1.53 


1.61 


1.60 


1.61 


1 .57 


.0201 


2.80 


2.60 


2.60 


2.40 


2.40 


2.20 


.078 


1.55 


1 61 


1.60 


1.61 


1.57 


.0179 


2.90 


2.70 


2 70 


2.50 


2.50 


2 25 


.072 


1.56 


1 61 


1.60 


1 62 


1 59 


.0159 


3.00 


2.80 


2 80 


2.60 


2.60 


2 30 


.0625 


1.60 


1.64 


1.64 


1.65 


1.63 


.0142 


3.10 


2 90 


2 90 


2.70 


2.70 


2.40 


.057 


1 60 


1.64 


1.65 


1.66 


1.64 


.0126 


3 20 


3.00 


3 00 


2 80 


2.80 


2.50 


050 


1.61 


1.65 


1.67 


1.66 


1.64 


.0113 


3 30 


3.10 


3.10 


2 90 


2 90 


2.60 


.045 


1 62 


1 66 


1.69 


1.67 


1 66 


.010 


3.40 


3 20 


3.20 


3.00 


3 00 


2.70 


040 


1.64 


1.67 


1.70 


1 69 


1 66 


.0089 


3 50 


3.30 


3.30 


3.10 


3.10 


2.80 


.036 


1.66 


1.71 


1.75 


1.71 


1.69 


.008 


3.60 


3.40 


3.40 


3 20 


3 20 


3.00 


.032 


1 69 


1 73 


1.78 


1.72 


1.70 


.0071 


3.70 


3 50 


3.50 


3.40 


3.40 


3 20 


.030 


1.69 


1.75 


1.81 


1.72 


1.70 


.0063 


3 90 


3.70 


3.70 


3.60 


3 60 


3 40 


.0285 


1.71 


1.76 


1.86 


1.76 


1.74 


.0056 


4 20 


3 90 


3.90 


3.80 


3.80 


3 60 


025 


1.71 


1.79 


1 86 


1.76 


1.74 


.005 


4.30 


4.20 


4 20 


4.10 


4.10 


3.90 


0225 


1.72 


1.79 


1.86 


1.82 


1.85 


0045 


4.70 


4.60 


4 60 


4.50 


4.50 


4.40 


.020 


1.73 


1.79 


1 88 


1.82 


1 85 


.004 


5.30 


5.30 


5.30 


5.20 


5.20 


5.20 














.0035 


6.30 


6.30 








6 30 














.003 


7.80 


7.80 








7.80 














00275 












8.85 














0025 












11.60 














00225 












16.30 


rr pound. 










002 












20.95 














00175 












28.35 














0015 












46.50 














00125 












55 . 85 














001 












70 00 















Sheet 



Width — Inches 
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C OMET” (193 Alloy) is a nickel -chromium -iron 
alloy, whose chromium content renders it resistant 
to oxidation in devices operating from low to medium 
temperatures. 

It is an inexpensive material and due to low cost an 
high resistance is used extensively in elevator and crane 
controllers, and in heavy duty rheostats. 

Properties of Comet Resistance Wire 

Specific resistance 550 ohms per circular mil-foot at 20°C. (68°F.). 



Factors to be used in determining resistance at 
elevated temperatures 



Temp. Centigrade 
“ Fahrenheit 


20 

68 


100 

212 


200 

392 


300 

572 


400 

752 


500 

932 


600 

1112 


700 

1292 1 


800 

472 


900 

1652 


Resistance in Ohms 


1000 


1 086 


1.197 


1.292 


1 365 


1.425 


1.473 


1 504 1 


.538 


1.585 


No. 

B. 

& 

S. 


Diam. 

in 

Inches 


Ohms I 
Per Ft. 
at 20° C 
(68° F) 


Weight 

Per 

1000 Ft. 
Bare Wire 
Pounds 


Feet 

Per Pound 
Bare Wire 


Ohms 
Per Pound 
Bare Wire 


List Price 
Per 
Pound 
Bare Wire 


1 

2 

3 

4 

5 


.289 

.258 

.229 

.204 

.182 


.006 

.008 

.010 

.013 

.016 


231.0 

184.0 

145.0 

115.0 
92.0 


4.33 

5.43 

6.90 

8.70 

10.9 


.029 

.043 

.069 

.110 

.173 


$1.60 

1.60 

1.60 

1.60 

1.60 


6 

7 

8 
9 

10 


.162 

.144 

.1285 

.114 

.102 


.021 

.026 

.033 

.042 

.052 


73.0 

57.0 

45.0 

36.0 
29.0 


13.7 

17.5 
22.2 

27.8 

34.5 


.276 

.447 

.719 

1.13 

1.73 


1.60 

1.60 

1.60 

1.62 

1.64 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


.091 

.081 

.072 

.064 

.057 


.066 

.083 

.106 

.134 

.169 


23.0 

18.0 

14.3 

11.3 
9.2 


43.5 

55.6 
69.9 
88.5 

109.0 


2.82 

4.47 

7.19 

11.4 

17.7 


1.66 

1.69 

1.72 

1.75 

1.78 


.051 

.045 

.040 

.036 

.032 


.211 

.271 

.343 

.424 

.537 


7.2 

5.6 

4.42 

3.58 

2.83 


139.0 

179.0 

226.0 

279.0 

353.0 


28.3 

46.6 

74.5 

113.0 

182.0 


1.81 

1.85 

1.90 

1.95 

2.00 



Unless otherwise specified material listed above will be supplied soft temper. 
Prices of Cotton and Silk Covered Wires furnished on request. 

Comet is also furnished in ribbon and strip. 
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Specifications 

Size Limits for Hot Rolled Products 

O N hot rolled rods size limit is plus or minus .010” up 
to y square or round. On sizes between y and 
\%" dimensions are held within plus or minus W. 

The limit of tolerance of hot rolled flats is plus or minus 
.010” on thickness and plus or minus on width. 

In cases where the metal is to be used for mechanical 
purposes, and size is of paramount importance, it should 
be so stated on the order so that the alloy may be rolled 
to size rather than to resistance. 

Resistance Limits 

The resistance limit on hot rolled flats or rods is plus or 
minus 8%. In those cases where the customer specifies the 
resistance, the metal is not held exactly to size but is rolled 
to the correct cross sectional area and within plus or minus 
8% of the specified resistance. 

Weight — Length Limits 

Flats and rods in sizes smaller than 1 y square can be 
supplied in continuous lengths having a maximum weight 
of 55 pounds. These lengths can easily be calculated in the 
Table on ‘‘Rounds and Squares.” 

While these figures represent the maximum weight — 
length — relation, it should be understood that it is not 
possible to guarantee that all material will have that 
maximum relationship. 

Size Limits for Cold Rolled Sheet 

Sizes and dimensions listed in this catalog are standards, 
but special widths or thicknesses can be supplied. Full in- 
formation will be given upon request. 



See page 55 for description of sheet containers. 
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Nichrome Sheet 

Hot and Cold Rolled 
Approximate Weight Per Cubic Inch 0.3 Lbs. 

R ECENT developments in the heat treating field have 
. brought forward the need of “Nichrome” in sheet 
form To meet this demand, the Driver-Harris Company is 
prepared to supply Hot or Cold Rolled “Nichrome” Sheet, 
“Nichrome” Containers and other special forms. 

“Nichrome” is a high temperature resisting alloy, which 
resists oxidation at all temperatures up to 2000° F. Besides 
its great resistance to oxidation at high temperatures, Ni- 
chrome” is resistant to the action of most acids and alkalies. 

Full information will be given upon request. 
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Additional D-H Alloys 

I N addition to the various alloys described in this catalog the Driver- 
Hams Company is equipped and prepared to melt, hot roll, cold 
roll and finish alloys containing nickel, chromium, iron, copper and 
various other elements. When the demands of the trade dictate a 
particular alloy of certain physical properties this company is prepared 
to supply such alloy and welcomes inquiries. 

“Magno” is the registered trade mark applying to a manganese nickel 
alloy which is used in the manufacture of incandescent lamps and radio 
tubes. 

141 Alloy is an alloy of nickel and iron (70% Nickel) characterized 
chiefly by its high temperature coefficient of electrical resistance. The 
temperature coefficient of 141 Alloy is .004 per degree Centigrade be- 
tween 20° and 100°C. and the specific resistance is 120 ohms per cir. mil- 
foot annealed and 140 ohms per cir. mil-foot hard. 

Among the special alloys not mentioned previously in this data book, 
is the trade marked material “Climax” which is approximately a 25% 
to 28% Nickel alloy with an electrical resistance of 500 ohms per cir. mil- 
foot. Its prominent application is in the glass industry for capping wire 
but it is also used somewhat extensively for rheostats in heavy sizes. 

Driver-Harris also prepares a 36% Nickel Steel (Invar) characterized 
by an extremely low temperature coefficient of linear expansion up to 
200°C. The temperature coefficient of linear expansion of this alloy is 
approximately .000002 per degree C. between 20°C. and 125°C. and 
.0000097 per degree C. from 20° to 400°C. Above this temperature the 
alloy has about the expansion of Bessemer Steel. One of the applications 
of this alloy is in bimetallic thermostat elements. 

Other Nickel Steels are available. The most common being 42% and 
48% Nickel, notable for their coefficient of linear expansion approxi- 
mating that of various grades of glass. 

Driver-Harris hot rolling facilities are such that hot rolled specifi- 
cations can be handled at all times. 



“N ichrome ” is used as the element in this large carburizing furnace 
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Useful Data 

Direct Electric Current 



Ohms Law E=IR 

Where E= Electromotive force in volts, I=Current in 
amperes, R= Resistance in ohms. 

In any direct current circuit the total resistance R of 
several resistances (r„ r„ r„ etc.) connected in senes 
equals the sum of resistances. 

R=r!+r 2 +r3+ r- 

In any direct current circuit the total resistance R of 
several resistances (r„ r 2 , r„ etc.) connected in parallel is 
computed as follows: 

i 



i lii, 

R r 2 r 2 r? 



r n 



The heat developed in a conductor is directly propor- 
tional to the resistance, the square of the current and the 
time during which the current flows. 

H=I 2 Rt x 0.0009478 

Where I is the current in amperes, R is the resistance in 
ohms, t is the time in seconds, H is the heat in B 1 U . 

To find the approximate resistance of R„ of a wire at 
any temperature. R _ R ^ (1+xt) 

Where R, is the resistance at temperature t, R a . is the 
resistance given in the table, x is the temperature coeffi- 
cient, and t is the difference in temperature between K 0 
and R,. 

The power W in watts consumed in any direct current 
circuit is equal to the product of the volts and the amperes. 



W=EI=I 2 R 

Under similar conditions, the carrying capacity of two 
wires of equal diameter but of different materials, vanes 
inversely as the square root of their specific resistances at 
the same temperature. 



Properties of Materials 
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41.000 

30.000 


37.000 
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4,000 
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of Linear 
Expansion 
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l 

X 

t— 

co 


Temperature 
Coefficient 
Per Deg. C. 
Between 
20°C. to 100°C. 


0.0040 

0.0040 

0.0039 

0.0040 


0.0048 

0.0062 

0.0041 


0.0037 

0.00036 


0.0041 

0.0040 
0.0029 
0 . 00027 


0.0038 
0.000199 
±0 00002 
(20°C.-35°C.) 
0 0019 


±0.00002 

0.000978 

0.00015 

0.00107 

0.000100 


0.00017 


Specific Resistance 
at 20° Centigrade 


Ohms Per 
Circular 
Mil- Foot 


in in 

t-mcocno 

OlONlOCO 
— 1 rn COCO 


o in m — i o 

o'on^x 
o* tt in mm 


t-OOOO 
to o csj ^ in 

lONNXCl 


114.7 

115.0 

120.0 
120.0 
180.0 


190.0 
211 0 

290.0 
256. 


294.0 

500.0 

.,!() o 

550.0 

650.0 
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Microhm 

Cms. 


1 hi) 
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2.87 

5.86 
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in 

Tf Tf CO ^ 'X> 

m o in —i to 
to to os o o> 


11.05 

11.6 

i i 932 

13.95 
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19 o 
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19.9 
20. 
30.0 


in cm co to 

— <OXCM 
CO^t ^ TT 


xomco 

x co 03 cm -r 
-r x x 03 o 


6 III 


Material 


Silver 

Copper (USS) 

Aluminum 

Special Bronze (Low Brass) . . . 
Zinc 


Silicon Bronze 

High Brass 

Tin 

Iron (Pure) 

Nickel (Pure) 


Galvanized Steel 

Phosphor Bronze 

Platinum 

2% Manganese Nickel 

No. 95 Alloy 


Lead 

Crucible Steel 

141 Alloy 

Special Manganese Nickel 
18% Nickel Silver 


Gold 

30% Nickel Silver 

Manganin 

Lucero 


Advance (Ideal) 

Climax (Phoenix) 

Nichrome III (Rayo) 

Comet (193 Alloy) 

Nichrome IV (Karma) 


Nichrome (Calido) 



Data given above is representative of these alloys and represents average values. 



Weight of Resistance Ribbon in Pounds Per 1000 Feet 

. .. »11 .. .... K\r 1 OQ 
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Weight Per Running Foot of Rounds, 
Squares, Hexagons and Octagons 

This table is for Nichrome and Comet. To find the weights of Advance, 
Lucero and Nickel multiply by 1.09. To find weights of 
Nichrome IV multiply by 1.04 



Size 

Inches 


Rounds 


Squares 


Hexagons 


Octagons 


Size 

Inches 


1 i6 


.0109 


.0139 


.012 


.0115 


He 


Vs 


.0437 


.0556 


.048 


.046 


Vs 


He 


.0975 


.1241 


.108 


.1028 


He 


X 


.173 


.221 


.191 


.1823 


H 


He 


.270 


.345 


.298 


.286 


He 


H 


.390 


.496 


.430 


.411 


Vs 


He 


.530 


.676 


.585 


.559 


He 


/ 2 


.693 


.884 


.763 


.730 


Vi 


% 


.876 


1.115 


.966 


922 


He 


Vs 


1.082 


1.380 


1.193 


1 ' 142 


Vs 


u /\e 


1.310 


1.668 


1.443 


1.381 


"He 


X 


1.558 


1.985 


1.716 


1.642 




l He 


1.830 


2.330 


2.016 


1.932 


'He 


H 


2.122 


2.704 


2.34 


2.234 


Vs 


l He 


2.517 


3.200 


2.675 


2.646 


'He 


1 


2.772 


3.536 


3.06 


2.918 


1 


lHe 


3.128 


3.982 


3.44 


3.32 


114 


1 y % 


3.504 


4.460 


3.86 


3.69 




lHe 


3.908 


4.975 


4.31 


4.12 


1 3 4 


IX 


4.329 


5.520 


4.76 


4.56 


114 


lHe 


4.774 


6.078 


5.27 


5.03 


l°4 


iy 8 


5.240 


6.592 


5.76 


5.52 


1 3 8 


lHe 


5.726 


7.291 


6.30 


6.03 


1 7/ 16 


VA 


6.232 


7.940 


6.87 


6.57 


1 1 2 


1% 


6.767 


8.614 


7.45 


7.13 


V r) 16 


l 5 A 


7.324 


9.320 


8.07 


7.71 


IX 


VXe 


7.889 


10.048 


8.72 


8.30 


VUe 


IH 


8.488 


10.816 


9.35 


8.94 


1 3 4 


1% 


9.103 


11.590 


10.05 


9.58 


VHe 


V/s 


10.068 


12.800 


10.73 


10.58 


1 7 A 


VXe 


10.400 


13.245 


11.48 


10.96 


1 'He 


2 


11.088 


14.144 


12.24 


11.67 


2 
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Weight Per Running Foot of Flats 

Table for Nichrome (Calido), Comet (193 Alloy) and Manganin. 
Multiply by 1.09 to find weight of Advance (Ideal), Lucero and Nickel. 
Multiply by 1.04 to find weight of Nichrome III (Rayo) and 
Nichrome IV (Karma). Multiply by 0.946 to find weight 
of Cold Rolled Strip Steel. 



Inch 


Decimal 


He" 


H" 


H" 


Vs" 




Vs" 


H" 


Vs" 


1 " 


Inch 




03125 


.007 


.014 


.028 


.041 


.055 


.069 


.083 


.097 


.110 




Me 


0625 


.014 


.028 


.055 


.083 


.110 


.138 


.166 


.193 


.221 


Me 


8 /6 


.09375 


.021 


.041 


.083 


.124 


.166 


.207 


.248 


.290 


.330 


3 /6 


y% 


125 


.028 


.055 


.112 


.166 


.221 


.276 


.331 


.386 


. 441 


y% 


Ms 


.15625 


.035 


.069 


.138 


.207 


.276 


.345 


.414 


.482 


.551 


5 /6 


Me 


1875 


.041 


.083 


.166 


.248 


.331 


.414 


.497 


.579 


.662 


Me 




.21875 


.048 


.097 


.193 


.290 


.386 


.482 


.578 


.675 


.771 




M 


.25 


.055 


.110 


221 


.331 


.442 


.552 


.663 


.773 


.883 


y 


9 /6 


.28125 


.062 


.124 


.248 


.372 


.496 


621 


.744 


.868 


.992 


% 


Me 


.3125 


.069 


.138 


.276 


.414 


.552 


.690 


.828 


.966 


1.103 


Me 




.34375 


.076 


.152 


.304 


.456 


.607 


.758 


.912 


1.062 


1.214 


ll /6 


v% 


.375 


.083 


.166 


.331 


.497 


.663 


.828 


.993 


1.158 


1.325 


% 


i3 /6 


.40625 


.090 


.179 


.358 


.538 


.716 


.896 


1.076 


1 253 


1.434 


13 /6 


Me 


.4375 


.097 


.193 


.386 


.579 


.773 


.966 


1.158 


1.352 


1.546 


M6 




.46875 


.104 


.207 


.413 


.621 


.828 


1.035 


1 242 


1.448 


1.656 


15 /6 




.50 


.110 


221 


.441 


.662 


.883 


1.103 


1 325 


1.546 


1.766 




17 /^ 


.53125 


.117 


.234 


.468 


.703 


.938 


1.173 


1 406 


1.641 


1.874 




Me 


.5625 


.124 


.248 


.496 


.744 


.992 


1.242 


1.490 


1.737 


1 986 


9 fe 


19 /6 


.59375 


.131 


.262 


.524 


.787 


1.048 


1 312 


1.573 


1 833 


2.09 


,9 ^ 


% 


625 


.138 


.276 


.552 


.828 


1.103 


1.380 


1 656 


1.93 


2 21 


Vs 




.65625 


.145 


.290 


.578 


.870 


1.158 


1.448 


1.738 


2 03 


2.32 


2 14 


ll /fe 


.6875 


.152 


.304 


.607 


.912 


1.214 


1.517 


1 820 


2.13 


2.43 


11 At 


23 /6 


.71875 


.158 


.317 


.634 


.953 


1 269 


1.586 


1.904 


2 22 


2.54 


23 /6 


% 


.75 


.166 


.331 


.663 


.993 


1.325 


1.656 


1 987 


2 32 


2.65 


*A 


2 Mi 


.78125 


.172 


.345 


.688 


, 1.035 


1.378 


1.725 


2.07 


2.41 


2.76 




l Me 


.8125 


.179 


i .358 


i .716 


i 1.076 


1.434 


1.792 


2.15 


2 51 


2.87 


‘Me 


27 /6 


.84375 


.186 


. .373 


; .745 


11.117 


1.490 


1.863 


2 22 


2.61 


2.98 


* 7 A 


K 


.875 


.193 


l .386 


i .773 


U .158 


1.546 


1 932 


2 32 


2.70 


3 09 


v% 


29 /6 


.90625 


20 C 


) . 40 C 


> . 80 C 


) 1 202 


1 600 


2.000 


2.40 


2.80 


3.20 




‘Me 


.9375 


.207 


r .412 


1 . 82 * 


1 1.242 


1.656 


2.068 


2.48 


2.89 


3.31 


‘Me 


3 Mj 


.96875 


.214 


\ . 42 * 


J .855 


i 1 283 


1.711 


2.140 


2.57 


2.99 


3 42 


3 ‘^ 


1 


1.00 


221 


L .441 


L . 88 - 


J 1 325 


1.766 


2.208 


2 65 


3 09 


3 353 


1 



